OVER 100,000 STUDENTS ALREADY ENROLLED 


At last you can get ready, right at home, to prepare 
for a real job in the Aeronautical Industry——or to 
learn the principles of ing through these complete, 
brand new LECTURES IN AERONAUTIC Written 

‘ially for The NATIONAL AERONAUTICS COUN- 
CIL, by outstanding leaders in Civil, Military and 
Naval Aviation, assisted by dozens of top-rating Gov- 
crument specialists. With their authoritative help, you 
can now juire a thorough foundation knowledge in 
every branch of up-to-date Aeronautics, and be ready 
for quicker Lise aed as a flyer, airplane mechanic or 

oy ockers 


F you are eager to fly, or to get a job in an airport or factory 

—hut can’t attend a technical school—you are one of those for 
nal Aeronautics Council has made this low- 
pombe. Alter months of preparation, with 
thousands of dollars expended, it is now completed—and you can be 
x the first to benefit from this great achievement, 


It was possible only because the National Aeronautics Counc was able 
to secure the cooperation of the most famous and most highly qualified 
Civil, Military Naval leaders. With 1028 lectures h 
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Here is the Practical HOME 
INSTRUCTION that every air- 
minded man has longed to get! 


This clearly written home-study instruction by out- 
standing active experts will give you a valuable 
head start—will help you to qualify more quickly 
for the job you want—will greatly speed up your 
progress toward the big opportunities opening up 
‘so rapidly in Aeronautics. 

Over 1,500 photos, charts and diagrams. All 
through’ the foctures, clear pictures assist you in 
comprehending everything quickly and completely. 
Wherever a photograph or drawing will help, it is 
furnished. ‘The specially prepared illustrations av- 
erage 2 to a page, and add immeasurably to the 
fascination of the subjects. And you get air 
Photos and maps of 24 principal airports— 
without extra expense! 

Think of Getting Instruction 
from Such Authorities— 


for ONLY 25¢ a WEEK! 
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Working knowledge of ELECTRICITY. Th 
‘volume course. give this ready working 
knowledge, quickly, by spare time study 
and experiments right in’ your own home” A’ 
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4 basis you can go right on and become an ELEC: 
TRICAL ENGINEER and make still more money. 
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PAGES, each of ‘the 4 volumes is bound in ultrar 
fine library cloth, durable as well as handsome, 
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Segue MME BRME Goat “you 875 of ‘mare Ih CON. 
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‘But to tell the truth, a few think 
this genuinely AROMATIC pipe 
mixture is terrible! 


The story isin a pipeful. 
Bond Street has that swell aroma, flavor 
and bite-free coolness of custom blends 
costing plenty. Contains rare aromatic 
tobacco never before used in a popular 
price mixture. Your pipe’s welcome any- 
where...even women approve. 

So new, so different you may not like 
it. But, if you do, you're set for life, So 
we insist: = 
get down 
15¢ for the 
pocket tin of 
Bond Street 
today..and 
find out! 


Today—try a tin of 


BOND STREET 


Pipe Tobacco 


‘A Product of PHILIP MORRIS 
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A trae experince of Were stows, Kildare, Now York 


“THE WIND HOWLED 
and the darkness 
seemed to increase as 
T arrived at the quar- 
e Twas to do 
g job on a 
big steam shovel,” 
writes Mr. Emmons. 
"The rain streamed 
down in slanting tor- 
rents. 


“IN THAT DRIVING 
storm I had to move 
slowly about, walk- 
ing with my back to 
the wind and tug- 
ging at my heavy 
gear. Then suddenly 
Thad a horrible,sick- 
ening sensation of 
danger. 


~ sf sabes Paes 
“1 GRABBED MY FLASHLIGHT and swung it behind me. I peered straight down 
a 90 foot drop to a pile of jagged rocks! You can tell the world that I was 
thankful for my flashlight and its dependable ‘Eveready’ fresh DATED batteries. 
I'll never be without them! Gigned) 


omc pestered paieeh Gb brmorg 
‘of National Carbon Co. 


FRESH BATTERIES LAST LONGER... 204 for the DAT LIN® 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW 
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How Big Is YOUR PAY-CHECK? 


If you earn under *3,000, 
Higher Accountancy may 


be the answer for you 


ie ‘HE size of my perce What business is it 
of yours?” Perhaps that’s the first reply that 
comes to your mind. 

But—stop a moment, It really is our business—to 
help men just like you. In fact, it’s been our business 
here at LaSalle for 30 years. 

If your pay-check isn’t all that you'd like it to be, 
why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money—insure a good home for your family—a new 
¢ar—an education for the growing youngsters—a 
bank account for a rainy day . . , these and many 
more of the precious things in 

Maybe you're one of those ever hoping for “breaks” 
that, will give you a higher standard of living. Yet 
that’s precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them, of course, Here and there you 


find ambitious men who aren't depending on Tuck 
to them ahead, They're following a tested 
path to increased ear leaving nothing to mere 


gs 
chance. They're training themselves for better jobs 
—every week spending a few hours in serious but 
interesting study at home. 

Some day, as expert bookkeepers and later as 
accountants, ‘these determined men will have stand- 
ing and a considerably larger income—in a profes- 
sion that pays and pays well. 

Why don’t do as they are doing—take ad- 
vantage of lle training? Even though you do 
not know the fundamentals of bookkeeping now— 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you're asking yourself, “But don't these 
others possess natural ability that I lack? Don’t I 
need a special talent for all this?” 
sont rather, “If I do my part, won't J get results, 

‘You will! For all it takes is in- 
telligence, serious study and work 
—not genius. Under the LaSalle 
system you solve problems by sim- 
ple steps . . . from day to day, as 
an expert accountant does. You 
use the same basic principles. And 


— 


ing, Auditing, Cost Accounting, Business Law, 
Organization, Management and Finance. The train= 
ing complete and intensive all the way—takes you 
right into C.P.A. coaching if you desire. 
ater, when you're an accountant, it may be 

possible’ to go into business for yourseif as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that whi 
you draw now. 
. Write for this FREE book 

if you're tired of pinching pennies, investigate ac- 
coantancy and Ladalle trafalng. There ien't & faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We'll 
send you our 64-page book, “Accountancy, The 
Profession That Pays. 

‘Then, when you read all the facts, im yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts—toward a more 
secure future, 


LaSalle Extension University 


A Correspondence Institution 
Dept. 1083-HR 
I want to earn a bigger salary—through accountancy training. 


Chicago, Ill, 


when these problems become diffi- Send me, without cost or obligation, your 64-page book, “Accoun- 
cultand puzzle you, you get counsel tancy, The Profession That Pays.”” 
thatcouldbematchedonlythrough 
personal coaching by a battery of # Name.. 
experts in a big accounting house. 

In a comparatively short time, 1 Present Position . 
you train yourself in Elements of # 
‘Accounting, Principlesof Account- | Address eI 
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Find out your ability. Send name, age, occupation and 
address for Free Vocational art Test. 


Federal Schools, tnc..10140 Federal Schools Bidg..Minneapolis, Minn. 
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Don’t All Speak at Once— 


Just Raise Your Hands 

Wume attending a movie about a month 
ago, I saw something that I would like your 
mental wizards to explain. It was one of 
those western films where the stagecoach ran 
away in the usual manner. While I was sit- 
ting there waiting 
for the hero to catch 
the runaway, a 
strange sight caught 
my eye: the stage- 
coach wheels were 
running backward! 
Everything in the 
picture was moving 
in the right direction 
except the wheels. I 
have noticed ever 


BEEN DOIN! TWAT EVER 
SINCE THE 
SE 


AS nae 
é> 


since, in western 
movies, that these 
wheels always run 


backward, Another queer thing is that when 
the wagon or stagecoach is stopping, the 
wheels suddenly reverse and run in the right 
direction, without any apparent reason. I 
would like some one to explain this phenome- 
non, It bothers me every time I go to the 
movies—G. B., Rifle, W. Vi 


When a Ship Sinks, It’s Sunk, 


Seems To Be the Answer 

Ix Answer to A. G., of New York City, I 
believe a sinking ship goes straight to the 
bottom. Its rate of descent would depend 
upon how it went down—bow first, or other 
wise, As to the ship 
remaining suspended 
at a certain depth, this 


ALL GOOD SAILORS, 
KNOW THEY GOTO 


is a popular miscon- DAVY 
ception, Its specific JONESS 
gravity would then LocKer\¢ 


have to be exactly one. 
Naval experts have 
been trying to achieve 
that in submarines for 
a long time without 
success. I doubt if it 
could ever happen by 
chance—C. 8., North 
Tarrytown, N.¥. 


He Likes the New Arrangement 
of Our Editorial Pages 


Ir cives me great pleasure to commend you 
on your new editorial arrangement. You 
also deserve much praise for your constant 
efforts to improve the magazine and keep it 
the most valuable magazine on the market, 
as it has always been in the past—E. B., 
Paterson, N. J. 


He'd Still Keep the Army Mule 
for Its Educational Value 

‘Tris plan to mechanize our Army is all 
right with me, if the generals think it is the 
thing to do, though we'll surely miss the 
horses. But what about that educational in- 
stitution, the army mule? Motor trucks may 
be able to go faster and haul more, but they 
can’t compete with mules in giving men a 
fluent command of language. There's some- 
thing about associat 
ing with mules that 
enlarges the vocabu- 
lary; I have heard old- 
time mule skinners 
who could teach Noah 
Webster some words 
he never got in his 
book. You can cuss a 
motor truck too, of 
course (and some do), 
but mules seem to 
bring out everything a 
man has in him. Mech- 
anize all you want, but 
keep a few mules to talk to. Otherwise, 
there will be a great decline in the fine art 
of name-calling—M. J., Louisville, Ky. 


How's THAT 2 


Putting a Speedometer 
on the Moving Shadow 

Tue problem of the rate of the moving 
shadow in the August issue was excellent 
for brushing up on college calculus. The 
shadow was moving at the rate of four and 
four forty-ninths miles an hour (or approxi- 
mately 4.082) at the required instant—that is, 
if my involved calculations are correct — 
R. G. A, Brooklyn, N.Y. 


Now All We Need Is 
a Perisphere 

‘Wre resting my dogs after an all-day 
tour of the New York World's Fair, I want 
to write a belated letter of appreciation to 
the editor of my favorite magazine, Going 
through the scientific and industrial displays 
at the exposition grounds, I realized as never 
before how thoroughly P.S.M. has kept me 
posted on new developments in all fields of 
research, There was not an exhibit that I 
saw today which was not made more inter- 
esting and understandable to me by my read- 
ing of your pages. I realized that you have 
been doing in words, photographs, and draw- 
ings just what the exhibits do. In short, 
PS.M. is a world’s fair in itself—and a little 


(Continued on page 14) 


12 


POPULAR SCIENCE 


ie ase of the Crying Wye 


1 Ann doesn’t cry easily—but that night I 
found her in tears! “I can’t help it,” she sobbed. 
“All the things we were going to do—buy a 
car, build a home—remember? And here we 
are—married three years, and just barely mak- 


ing ends meet! I thought 
come true—but it's no use.” I made up my 
mind right then to “have it out 


x dreams might 


” with the boss. 


2 “Look here!” he said. “I 
can't pay you more unless 
you're worth more! And 
frankly, John, you lack the 
training a bigger job needs. 
Ever hear of the International 
Correspondence Schools?" 


3 When I learned the boss 
was a former I.C.S. student, 
I signed up quick! And what 
a difference it made in my 
work! I'd never realized until 
then how Jittle I knew about 
the business. 


4 I'm happy, and Ann's 
happy, and I guess the boss 
is happy. (At least I've had 
two “raises” in the last year!) 
And here's the very same 
coupon that I mailed, staring 
you in the face! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7699-J, SCRANTON, PENNA. 
KK ~—_ Without cost or obligation, please send me a copy of your booklet, “Who Wins and 
Why,” and full particulars about the course before which I have marked X: 


Agriculture Ale Brake 


agineering 
timate 


OCTOBER, 1940 


TECHNICAL AND INDUSTRIAL COURSES 
Manutacturing 


‘DOMESTIC SCIENCE COURSES 


(Heme Drewes 


Present Pi 
“Sehools Conadion. 
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Our Readers Say 


easier on the feet. Why don't you call it “A 
World’s Fair in an easy chair"?—T. J. J, 
White Plains, N. ¥. 


Doughnut Dunker’s Bad Example 
Proves To Be a Good Problem 


‘THe math-minded boys have been enter- 
taining me for several years through the 
medium of Our Readers Say, so I shall 
reciprocate by giving 
them a little food for 
thought: A man wa: 
getting ready to 
dunk a doughnut in 
his milk. He had a 
hemispherical bow! 
of six-inch diameter, 
containing seven gills 
of milk, and a nice, 
fat doughnut of four- 
inch outside diameter 
with a one-inch-di- 
ameter hole. By ac- 
cident he dropped 
which floated horizontally, 


AT 
1 OUNK 


i 
COFFEE? 


the doughnut, 
half submerged in the milk. How much milk 
did the dunker have to mop up off the table? 
—(Miss) H. M. S., Baltimore, Md. 


Readers Get Together 


on Siamese-Twin Bike 

In your August issue you have a picture 
of a three-wheeled tandem bicycle made by 
attaching the front fork of one bike to the 
rear axle of another. This is old stuff. I 
made one with a friend more than three 
years ago. It isn’t as rosy as you have it, 
though. In the first 
place, you have to ruin 
some one’s front fork 
by enlarging the holes 
to go over the axle of 
the other bike, and 
also it must be spread 
an unusual amount be- 
cause of the length of 
the rear axle. Second- 
ly, you cannot prevent 
a ‘torque effect in the 
middle, and the riders 
must do a hula to keep 
the bike going. All in 
all it isn’t bad, especially if your bike is used 
for the lead—H. M., Jamestown, N.Y. 


wry NOT GO Back TO 
THE OLD TANDEM. 


Wirt my cousin, I have used this method 
of cycling for some time, and heartily recom- 
mend it for long-distance travel. By tuning 
our bicycles up, we are able to reach speeds 
approaching fifty miles an hour; a speed of 
twenty miles an hour can be held for some 
distance without tiring the riders. There 
are, however, certain difficulti8s encountered 

(Continued 
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in this arrangement. In starting, until prac- 
tice has been had, an unpleasant swinging is 
given to the rear man, sometimes enough to 
throw him off. On corners the rear man 
should stop pedaling and give all his atten- 
tion to balancing. The sharpest turn possible 
is about a ten-foot circle, and the bicycles 
will lock in the turn unless the front man has 
strong wrists and arms, On sharp turns the 
rear bicycle leans the wrong way. I have 
been thrown at least twenty times when turn- 
ing around in the middle of a street. In spite 
of these difficulties, however, the ease of 
travel for distances’ or hill climb amply re- 
pays the riders—W. G., Winnipeg, Canada. 


Whatever Became of the 
Nicaragua Canal? 


Tnat was an interesting and timely article 
on “Enlarging the Panama Canal.” Certainly 
our “Big Ditch” needs every possible pro- 
tection, But why not put through a second 
canal in Nicaragua? As I remember it, the 
Nicaragua site was considered long before 
the U.S, took over the French project at 
Panama. In 1883, I be- 
leve, a survey of the 
Nicaragua route was 
made by « party of 
U. S. Navy engineers 
under R. E. Peary, 
later discoverer of the 
North Pole. Their re- 
port was so favorable 
that the canal was 
nearly built there in 
the first place. More 
recent surveys by 
Army engineers have 
confirmed the feasible- 
ness of the plan. With two entirely separate 
canals, it would be some job for an enemy 
to bottle up our fleet in one ocean. There is 
other advantage in this plan: with two 
separate canals, there would be two different 
sea approaches. That would make it harder 
for an enemy to cut off our naval and mer- 
chant ships by mines or blockade—E. S. T., 
Washington, D.C. 


Well, It Has as Good a Ring 
as Some Plans We've Heard 


YOU CAN BUILO EXTRA 
LOCKS FASTER THAN 
A WHOLE REW CANAL! 


Suorren the pay and lengthen the day, and 
put America back on the way to prosperity. 
Cut every worker's pay in half and place on 
the payroll an additional worker for each 
Present one. It will not only put the unem- 
ployed back to work, but will make a demand 
for more laborers. ‘Double the amount will 
be produced at the same labor cost. The cost 
of living, rent, and other things will be re- 
duced greatly, and will be quickly adjusted 

on page 16) 


POPULAR SCIENCE 


torn book 
pages and sheet music, t 

pictures, blueprints, 
window and lamp shades, 
wallpaper —for repairing 
model planes and fly rods, 


labels to 
cans, bottles, drawers and 
boxes; windings to golf clubs 
—for binding lantern slides. 


snapshots 
in albums, jig saw patterns, 
clippingsin scrapbooks, shelf 


paper in cupboards, signs 
and posters. 


At Stationery, Drug, Herdware, 

Department and 5 & 10¢ Stores 
+0r mail coupon gm 

for Uiilty Dispenser 

with 300 inch 


"SEALS WITHOUT WATER 
*TRANSPARENT AS GLASS 


SCOTCH TAPE—900 FAUQUIER ST. 
DEPT. P8100, SAINT PAUL, MINN. 
Gentlemen: 


TRAPSHOOTING 


NOW__LOW COST—ONE MAN 


TARGO GUN 
$11.75* 


with Rifle Adapter 
Bz sthysmowth hore ole ac 
clip repeater. Sa 
psd wih Nor Rast ce} 
if le Adapter for shooting 20" 
Solid cartridges, making fe 
Viewatly "2s i coe 


The fun and thrills of aerial tare 
get shooting at a price all can afford. 


TARGO TRAP $7.45 
Fits barrel of Targo Gun or any single barrel 
322. cal. smooth bore or «410 bore. shot 


shotgun. 
Weight’ 1102, Throwing spring is adjustable 
3nd “balanced” co prevent whip or vibrations 


TARGO TARGETS: In breakproof boxes of 200, 

just over Va¢ each. For TARGO use fj 

Tong vifle ‘Scatter’ SHOT shells. TARGO, NET 
x 20" to catch “missed” targets $5.95. 


F. MOSSBERG & SONS, Inc. 


Please send me literature describing the 
new Mossberg Targo. I enclose 3¢ to help 
cover postage and handling. 
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‘My firearms dealer is 
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Our Readers Say = 


to the modern American method. Then 
thrift, economy, ambition, and prosperity will 
be restored—F. C., Waterloo, Iowa. 


Doctor Prescribes P.S.M. 
—’As Good as Medicine” 


My wire was stricken with blindness last 
October and we were compelled to go away 
for medical treatment. Now we have re- 
turned home so she 
may recuperate and 
slowly regain her eye- 
sight, happy in know- 
ing that medical 
science and surgery 
have saved her from 
blindness. But we have 
not missed an issue of 
Poputar Scwexce. You 
see, women like Poru- 
Lak SclgNce as much as 
men, 80 I read each is- 
sue to her. The effect 
on her mental condi- 
tion, in aiding recovery of vision, was worth 
the magazine's weight in gold to us. Which 
leads me to tell you that your staff little 
realize, as you send Porvtar Science on its 
way throughout the world, the great amount 
of happiness and contentment it carries into 
homes. The reading of its pages to my wife 
brought a change and contentment to her 
when life seemed darkest and those printed 
words helped greatly in leading to her re- 
covery. Our doctors, when told of the com- 
fort she received from hearing it read to her, 
said, “Don’t miss an issue. Read it to her. 
It’s as good as our medicine now, becausi 
she needs rest and quiet nerves. It wil 
greatly help her on the road to recovery.” 
So I am deeply indebted to you, your staff, 
and the most welcome magazine—R. R. R., 
Bitely, Mich. 


Why Not Use a Catalyst 
as a Diesel Spark Plug? 


Tims is a question from a layman who 
maybe ought to know the answer but doesn't. 
‘Why can’t designers and manufacturers of 
Diesel engines take a cue from the acetylene 
welder who lights his torch with a minute 
Piece of platinum? Is there no way in which 
a catalyst could be used in the combustion 
chamber of a Diesel engine? If Diesel-engine 
fuel is a hydrocarbon and if acetylene is a 
related substance, what reason is there that 
a catalyst related to platinum cannot be 
used in order to make the Diesel engine of 
lower compression, and therefore lighter, 
simpler, and cheaper in construction? I 
‘would like to see this question answered, but 
maybe I wouldn't understand it—J. V. R, 
Salt Lake City, Utah. 
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You Can‘t Blame the Inventors 
for Human Cussedness 


‘Turre was an ironic note in your “With 
the Inventors” last month. In the first item, 
you listed the airplane as one of the great 
American inventions. Then, just below that, 
you described a plan to make houses disap- 
pear into the earth to escape bombers, What 
if the Wright Brothers could have foreseen 
the use that mankind would make of their 
invention? Although the airplane is the most 
striking example, almost every invention you 
can name has been prostituted to the pur- 
poses of destruction. An inventor never 
knows whether he is making life better for 
humanity, or helping the race kill itself off— 
D. M., Boston, Mass. 


Does Friction Upset Electrical 
Balance of Conductors, Too? 


Ox of your readers asked why a static 
electrical charge appeared on glass and other 
nonconducting materi- 
als when rubbed. 1 
wonder if it could not 
be that such charges 
also appear on metal 
but the metal, being a 
conductor, dissipates 
them? It seems to me 
that most any sub- 
stance is capable of 
having some of the 
electrical balance de- 
stroyed by friction — 
R. S,, Pasadena, Calif. 


It’s All Right If You Don’t 


Puncture Your Maps 


Taxe a rubber balloon with writing on it, 
or draw something on a plain one, Blow it 
up. The writing or the drawing is enlarged. 
‘Well, why not make maps, plans, and other 
things on sheet rubber? The sheets could 
have corner pieces with holes for thumb 
tacks. Then all you'd 
have to do is stretch 
out the sheets, tack {3 ecowing uP 
them down, and draw Anyway! >, 
on the surface. %.\-~ 
Stretched to the same 
tension, they could be 
used any time. Take 
out the tacks, and your 
plans shrink for easier 
filing, carrying, and so 
forth. You can fold 
them, crumble them in 
your hand, drop ‘em in 
the lake, but you can't 
hurt your plans. Will some one let me know 
if it works? I never tried it—D. W., Whip- 
pany, N. J. 


THATS NOT ALL THAT 
FRICTION DESTROYS! 


OH WELL, THE WORLD 
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tis 64 NEW SETS 
mt Lafayette 1941 challenge to the rodio 


world! 64 brilliant new models—each tops in its class 
for style, performance and valve. Portables, table models, 
consoles, phono-combinations — every radio type for 
home, farm, camp and car. 5 to 15 tube sensotions. Cone 
sumer Test laboratories vote Lafayette Best Buy. 


NEW SOUND EQUIPMENT 


Featuring 3 complete lines. Now a Lafayette 
streamlined Sound System for every purse and purpose. 
H indout P. A. styling, years ahead engineering, 
matchless performance and value. Everything to go with 
the modern sound system, everything priced bedrock low. 


rh 
0 
Luy, 
LATEST HAM EQUIPMENT 
= Long “ham” headquarters, Lafayette shows Find out how much easi 
the reason why in this great cotalog’s Amateur Radio to get what you want from the 


section. See the latest receivers, plus a complete line of book that has EVERYTHING IN RADIO & SOUND. Find 
ham equipment—cll nationally advertised and here ot yt how much you can save! Remember, we will not be 
real: moneyoaving prices: undersold. Act now. Tear out the coupon and mail at 


THOUSANDS OF RADIO PARTS °%*: Se! Your copy of the GREATEST CATALOG IN 


Thousands of items, many hard-to-get today. 

All the fomous names are in this great book that saves 

you money on everything you buy! Latest type tubes, 

test equipment (fluorescent lighting), Build-it-Yourself 

Kits. Tools, too, ond instruction books to moke radio 

easy ond fun. 
* 


ae LAFAYETTE § Derr. 9k—100 SIXTH AVE., NEW YORK CITY 
‘if 9 BRANCHES op 901 W. JACKSON BLVD., CHICAGO, ILL. 
To Serve You push FREE 1941 Catalog No. 82 

1 


For one of Radio's biggest thrill, visit the Lafayette 
yt you. See these great values in ra 
P. A. equipment. Cons 
(perienced men on our staff. Learn how much 
Lafayette offers on everything in Radio. 
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LET ME PROVE 
1 CAN MAKE 


It Is Easy 
To Be A Contractor 


estimate, to plan buildings, to take contracting 


|FREE BOO} 


New York = =" 
Electrical 
Miesetated oohtet School 
40 West 17th St, N. Y. C. 


IRIN Fee F SAMPLE 


2 PISTON Aes) 


NA DEGREE. AT HOME 


stitution of Higher Learning 
allege wie 


the 
peo i! 
he alll coves ting a 
Boss Oarposiersia Demand EDITION 


Jobs, tmmence projet 
bad Site J 


Coupon Brings Nine Books FREE For Examination 


Yhowe with or without Jobs. Transportation aliowes 
Foom and board while tearing. Wequest Free ‘Cat 


NATIONAL SCHOOLS 2eri2tx2 
be Prepured-Get Into 
DRAFTING and 
Industrial DESIGNING 


Preparedness brings success in dollars to you. Be 
prepared to get into a Better Pay field with a busy 
and big future. Learn DRAFTING AND DESIGN- 


Bet ae ae od 


women, Year. 
1 itome, Hy 


RADIO 


{ng course eauiralent to three years’ collere ie work ‘School 


Catal 
iso, Ind. 


Coie wn « DTES ELS 


at America’s oldest exclusive Diesel training institution 
Write for FREE illesrated catalog TODAY 
HEMPHILL SCHOOLS CHICAGO 
One Sore, eee 
cnetlonwide a 2012 San Fer 
increotion VANCOUVER: BG. 1365 Grenville St 


ments originate. Private, 
ing at your home, low 
table furnished without extra cost. Training given 
until competent to hold good pay positions. 


BE PREPARED NOW 

Drafting is a very big field. Combined with Industrial 
Designing is unlimited in size and opportunity for the 
trained men, age 16-60. Factories must continuously 
bring out new mod 

products in this field where 
being spent. Get ready for this big money 
your share. Write today for full details on your 


future in “Drafting and Industrial Design.” 


ENGINEER DOBE 


LIBERTYVILLE, ILLINOIS Div. 3397 
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reatureo with WOODY HERMAN 


SAXIE MANSFIELD 


RECOMMENDS THE 


MARTIN 
SAXOPHONE 


BAND INST. COMPANY, 
Dept. P-10, Elkhart, Ind. 


FLASHES from REAR WINDOW—DASH Control 


AGENTS 22ers 


High as 


{Er scrence 
ick 308 
ron aut 


Ree 


“Amazing rubber mold-making outfit makes 
‘of plaques, ah trays, boo 

{e Molda cost ff0m be fo Be each.” Each mold 

‘Makes hundreds of nowcties and gifts tell up 0 


7 3\ 
al 


SO-LO WORKS 
Dept. M-823 Cincinnati, Ohio| 
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GET INTO 


AVIATION 


TODAY! 


“The sky’s the li for TRAINED 
the avia dustry! Get 
into this fast-growing, big-paying 
industrial field—right now, while the 
| getting’s good! 


Internati 


mal Correspondence 
Schools offer courses that can lay 
the groundwork of PRACTICAL, 
MODERN TRAINING for your 
cess in aviation, But you must act 
TODAY! 

This coupon will bring you free 
booklet—and remember, I.C. S. 
training, fa for 50 years, costs 
surprisingly little! Mail the coupon 
RIGHT NOW! 


INTERNATIONAL CORRESPONDENCE SCHOO 


BOX 7700-3, SCRANTON, PENNA. 
Explain fully about your course marked X 

TECHNICAL AND INDUSTRIAL 
G Arreuttare 


rinceriog 
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With the 


ITH Halloween just around the corner 
an odd false face developed by George 
L. Edwards, of Fuquay Springs, N. C., 


should prove of interest to thousands of 
prospective revelers. Made of thin rubber- 
ized material, the comic mask is provided 


with air pockets or pouches at the nose, 
cheeks, and ears, into which air can be blown 
by an inflating tube held in the mouth of 
the mask wearer, Thus the ears, nose, or 
cheeks of the mask can be puffed up into 
ludicrous forms that change their shape as 
the mask wearer inflates or deflates the 
pouches. The false face is attached to the 
head by means of head straps, and also by 
loops that are stretched around the ears... 
TWENTY-SIX consecutive patents were re- 
cently granted on the same day to one in- 
ventor, Sidney Musher, of New York City. 
Practically all of them relate to methods of 
stabilizing various foods or food compounds 
. WALTER 
Kress, of Ja- 
maica, N. ¥., is 
credited with the 
design of the 
handy beverage 
mixer shown in 
the illustration. 
powered by two 
dry cells con- 
tained in a flash- 
light battery 
case, the unit has 
mixing blades 
mounted at the 
end of a shaft de- 
signed to go down 
into a tall drink- 
ing glass. A 
handle attached 
to the battery case of the diminutive mixer 
makes it easy to hold the unit upright while 
it is in use . .. CONGRESS has passed and 
the President has signed a bill authorizing 


Inventors 


the Commissioner of Patents to keep secret 
all patents relating to national defense. The 
legislation also gives the U. S. Army and 
Navy immediate access to all war inventions 
on which patents are now pending or on 
which patent applications will be made... 
BECAUSE he recog- 
nized that the or- 
dinary smoker's 
Pipe is an awk- 
ward object to 
carry in a pocket, 
and because he 
felt that the aver- 
age smoker likes 
variety in the 
shape of his pipes, 
Robert S. Blair, of 
Stamford, Conn., 
worked out a novel 
pipe that has a 
flexible stem. 
Made of strips of 
metal twisted spi- 
rally into tubular 
shape, the stem 
can be bent back 
so that the mouthpiece is over the bowl, thus 
forming a compact unit that is easy to 
carry. The stem may also be twisted to any 
desired shape to give the smoker a straight 
or curved-stem pipe. Within the stem tub- 
ing, a flexible condenser device, consisting of 
bristles fastened to a twisted wire center, 
filters the smoke as it passes through . . . 
‘THE FIRST REAL MONEY that Edison ever 
made as an inventor came not from any out- 
standing or basic invention, but from a 
simple improvement in a telegraphic instru- 
ment . . . OIL 18 SPRAYED onto the blade of a 
handsaw to lubricate its teeth while in use, 
by means of a novel device that is the joint 


Kn 


NS 


invention of Albert Pihiquist and Arvid Lar- 
son, of East Hempstead, N. Y. From a 
small oil reservoir built into the wooden saw 
handle a discharge tube leads to nozzles 


(Continued on page 22) 
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vows PROTEGT YOUR INVENTION 


Guard Your Right ta Sell Market and Profit From it! 


‘The U. 8. Patent Laves give you the 

exclusive’ right. to make, ‘use and 

fell your invention, But’ to secure Malt the C 

these benefits, itis important to ¥ on today, 

APPLY FOR YOUR PATENT 2 tS-pare 

PROMPTLY—because millions ot ¢ 

persons have the ‘opportunity to 3 Mecord of Tae 
velop an invention siz ee presaptssaictem arena ot In 

Yours.” The 

WHO" Prune 

PLICATION 


have proved progtable to thelr 

Are patentable must be legally and con: inventors. Remember. too, that 

Clnely act forth in the form of 

<A phase. of proces 

the Patent Onlee a: 

engage a competent Registered Patent ent for such an improvement, e 

‘Attorney. “We have a. large and com- though you do not hold the pate 

Detent stastearetully trained registered ent on the original invention. 

Pintent attornoye expert drattemen—ex- 

berlenced searchers —to serve you every SEND NOW FOR FACTS 

atep of the way NOW Is the time for you to get 

The First Steps You Should Take and read ‘Our FREE ‘BOOK-<to 

btatn the nervioy Ret and use jour Record of In- 

cheat tie beri Vention form. The book——crammed 

Your invention. Our Book tells you how With vital facts and fascinating 


7ouz,lagention, Our Book tells you Row Tnetrttone akows. seq ates Once yous sites 
Fentlon form helps you do-it guickly. steh to fake. ‘The Record of tn. Patent ore” ney 
Th next step fa'to nave Anearch made yeeton form especialy prepared . senate 
Of the Patent Omice records to determine fF the inventor—makes it EASY Ww 


Whether ‘or not your invention is prob- fof, you to take the Arst step, 


Tuig patentable. We do Yaiwroe fuck without. cost or obligation. Mi Scena ta 
BEFORE FILING YOUR APPLIC. the coupon now—on a penny Details in our Free 


TION. ‘This time and money-saving step POsteard oF in an envelope. 
Is fully explained In our Book. Mail the 
coupon for your Free Copy 
Simple ns, Improvemes 
Often Big Commercial Successes, 
Inventions need not be complicated to be 
successful. ‘The Zipper, thumb-tack, col 


istered Patent Attorney 
. OK2, Adams Building, Washington, D. C- 


Please send me your 48-Page Patent Guide and your Specially Prepared 
CLARE NCE *Hecord of Invention” form FREE. ‘This ‘request does not ObUgate me. 
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New Ideas now Salable 
Before Patenting 


Practical. useful inventions may now be safely 
marketed. without patenting exbense. Write us 
for particulars, if you have an unpatented (oF 
patented) idea’ for sale. 

Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 
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located just outside of the handle on either 
side of the blade. A small pump to force oil 
onto the blade is operated by a finger 
trigger located at the top of the hand 
hole in the saw 
handle... ANY 
INTERESTED PERSON 
may examine most 
of the material in 
the U. 8. Patent 
Office, with the ex- 
ception of corre- 
spondence and doc- 
uments relating to 
pending patents 

: . PAINTERS or 
artisans at work 
on elevated scaf- 
foldings are pro- 
tected against ac- 
cidental falls by a 
life - line ratchet 
invented by Manuel 
Silvia, of Newark, 
N. J. The mechanism, fastened to a belt 
which the painter buckles securely around 
his waist, employs a ratchet device that 
acts on a safety rope suspended from the 
roof of a building or the top of a scaffold 
and hanging down behind the painter, out 
of the way of his work. If he should fall, 
the sudden downward movement causes 
the ratchet mechanism to grip the verti- 
cal lifeline, effectively breaking if not en- 
tirely preventing 
his fall... ELWD- 
ERLY PERSONS, in- 
valids, and young 
children should 
find it much easier 
to mount or de- 
scend stairs that 
are equipped with 
an auxiliary tread 
worked out by 
James R. Boyd, of 
‘Whitinsville, Mass. 
Made of sheet 
metal the tread is 
about one - fourth 
as wide as the 
regular stair tread, 
and about one-half 
as high as the stair 
riser. Screwed into place next to the stair 
railing, the auxiliary treads make it neces- 
sary for a stair climber to raise his feet only 
one-half the distance of the full riser, as he 

(Continued on page 24) 
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mounts from step to step. As illustrated, 
one foot will use the regular stair treads 
and the other the auxiliaries... TO MAKE 
IT POSSIBLE to parachute heavy loads such 
as weapons, am- 
munition, and 
other military sup- 
plies from air- 
planes to forces on 
the ground, Fran- 
cis McCarroll, a 
Lakehurst, N. J., 
inventor, suggests 
tandem par 
chutes, This ar- 
rangement, he 
claims, would float 
heavy objects to 
earth slowly and 
with little chance 
of the load oscil- 
lating or swinging 
back and forth as 
it descends and hits 
the ground. In his invention, the load to be 
dropped would be stowed in a bag or basket 
attached to a series of three or more main 
‘chutes, which would open out one after the 
other from a container in which they are 
packed. The container would be attached to 
several pilot chutes, whose chief function 
would be to open the main load-bearing 
parachutes . . . FoR NOTING CHANGES in 
temperature, or as a guide in maintaining 
a desired amount 
of heat or cold in 
temperature - con- 
trolled rooms, a 
thermometer in- 
vented by Stanton 
L. Lane of Fuquay 
Springs, N. C., is 
equipped with a 
sliding pointer. Set 
at any level, it 
shows at a glance 
whether the tem- 
perature is above 
or below that point. 
Since the pointer is 
colored to match 
the liquid in the 
thermometer tube, 
it is easy to read 
it at a distance . .. MORE PLANT PATENTS are 
held by Dr. Ralph H. McKee, of New York 
City, than by any other individual. His total 
of patents in this classification is fourteen, 
all for hybrid poplar trees. 


POPULAR SCIENCE 


ies 


“IMPORTANT PATENT FACTS 
FOR INVENTORS” 
AND INVENTION RECORD FORM 


Our Jaws favor the inventor who makes a dated 
record of his inventior who is diligent in 
filing his patent ‘poliat 


©. G, Cony, LD, 1a con, wUTLDING 
TEiatiaer, iba 


AND INSTRUMENTS 


u value your inven- 


witnessed 


LEARN. AVIATION 


OS ANGELES notions Avion Copel 
ation city hp sa 


record of your | 
apply for a pate: 


de. t- with 'SQUABS 


sea 


PATENT AND SELL YOUR INVENTION 


1 Tite your ense skilfully and th 


to securing the best possib 
ua the Tu 


eu 


aa GOLDENTONE 50% OFF] 


ntion comes to me it Is strictly 

All correspondence is handled per 

Dy take a personal interest In your 
Success, 20 you can write me Tully. 


IMPORTANT TO GET STARTED RIGHT 


HUGH E. Mc MORROW 
REGISTERED PATENT ATTORNEY 
iH 1 ilding, Washington, D. C. 


When Writing Advertisers 
Please Mention POPULAR SCIENCE 


i] Pocket Size 
Whee Wy wp 


rn 


Rieke! owe Yen's 


NOW, 


IT’S EASY 
TO BUILD 
YOUR OWN 


Hunting and Fishing Lodges, 
Cabins, Bungalows 


A big book of definite instructions made for beginners. If you can handle a ham- 
mer and saw, there’s no reason why you can’t build a bang-up cabin in the woods 
or a bungalow on the lake or shore, or a roadside stand, and make one you or any- 
‘one would be glad to look at, live in, or own. 

Here are complete plans, and step-by-step instructions 
for every stage of the work. Designs for numerous log 
cabins, lodges, tourist homes, wayside stands, bungalows. 


EVERYTHING SIMPLIFIED 


Not just a book of pictures but a full course of instruc- 
tion, You will make no mistakes because every step is ex- 
plained and shown in picture diagrams. Every 
problem of location, drainage, water supply, 
etc. is clearly explained. Tells how to cut and 
erect your structure—all about floors, roofs,  gatisfaction Guaranteed 
windows, doors-—how to do the whole job from 4, ter examining 
foundation to chimney top. What to do inside and out- ual'youare ner comp ret 
side. Don’t imagine its hard—when you see the book ‘it anc ‘muar- 
you'll be aching to grab some tools and get to work. antee so promptly refund Your 
Tells all about how to estimate all costs before you start 


inton namie" MATL THIS COUPON 
COMPLETE MANUAL 


Popular Science, Dept. 100 
SHOWS HOW 


New York, N. Y. 
Send me “HOW, TO BUILD CABINS, LODGES, 
BUNGALOWS.” I will pay gearanta 2 tus 

This new manual “HOW TO 

BUILD CABINS, LODGES, 

BUNGALOWS" is the latest com- 

plete guide-book on the subject. 

Prepared by experts for Popular 

Science Monthly readers—you can 

be sure it is as genuine as such a 

book can be made. 


VLL TRAIN YOU AT HOME IN SPARE TIME 
TO MAKE GOOD MONEY IN 


BIG FREE 


s 


RADIO s» TELEVISION Gog 


SAMPLE OFFER 


SHORTHAND inkl 


Weeks at Home 


quicker to learn. 
Rati Vesa. 70,0 


floors Cars NEW WAY! 


“SEE CORONA FIRST!” 


Tops in portable type- 
writers,..Speedline Cor 
ona...three fine models. 
Fast, easy to operate, uy) 

to-date. Floating Shift, 
Touch Selector, etc. 
Smart carrying case also. 


Also twoCoronaZeph 
models.,.compact, light 
(9Ibs.and 9%Ibs.in case) 
andamazingly complete. 
Standard 84- character 
keyboard, back spac 
Big value for students. 


Use coupon below for 


e copy 
color folder showing all five ay 
‘and easy payment plan, Mail now, 


“CORONA 


“BEST KNOWN—BEST LIKED” 


| 
| ancl 


ALL 
fer DATA 


PLASTEXINDUSTRIES, Dg 2, 1085 Washgu hve, Newer. NY 


Wonders Through The 
MICROSCOPE 


A new book which tells you all about 


undreds of ‘specimens 
throw of your front 
oor "and" you ‘step off” into a new 
World “of wonders. Complete manual 
How to use equipment, 
eserve specimens. take 
photomicrographs, ete 
lustrations. Full” cloth 


POPULAR SCIENCE MONTHLY, De 


within. a. stone 


WELORT ui 
Soe sti 
2 INCHES ese 


Address 
City 


INVENTORS 
PATENT YOUR IDEAS 
SEND FOR FREE BOOK =m 


‘Your ease wil be 


CARL MILLER 


GISTERED PATENT ATTORNEY 
IRMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


Doorbell “Push Bar” 
Responds to Elbows 


Dw you ever try to maneuver your- 
self into position to push a doorbell 
button when your arms were full of 
packages? The contortions required 
to accomplish that trick are not nec- 
essary when novel push bars are in- 
stalled to replace the bell but- 
tons at doorways. Designed 
to enable delivery boys or 
heavily laden guests to ring 
the bell with their elbows, the 
bars are made so that pres- 
sure at any point along their 
length makes a positive con- 
tact, closing the circuit and 
ringing the bell. The push 
bars are available in two sizes 
and four finishes, and can be 
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kerosene to prevent excessive sticking of the 
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rosive liquids or fumes. 
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Garden Spray Outfit 


EVERYTHING necessary for controlling any 
insect pest or plant disease that may attack 
vegetable or flower gardens is said to be in- 
cluded in a garden spray kit just offered. 
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vided with a lock and a carrying handle, the 
outfit includes a spray gun and a dusting 
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none dust. A chart giving directions for us- 
ing the various sprays is provided. 
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_almost_any person with ordinary intelligence. 


DO WE HAVE TO DiE? 


A strange man in Los Angeles, known as “The 
Voice of ‘Two Worlds,” reveals the story of a 
remarkable system that often leads to almost 
unbelievable improvement in power of mind, 
achievement of brilliant business and profes- 
sional success and new happiness. Many report 
improvement in health. Others teil of increased 
bodily strength, magnetic personality, courage 
and poise. 

The man, a well-known explorer and geog- 
rapher, tells how he found these strange meth- 
ods in far-off and mysterious Tibet, often called 
the land of miracles by the few travelers permit- 
ted to visit it, He discloses how he learned rare 
wisdom and long hidden practices, closely guard- 
ed for three thousand years by the sages, which 
enabled many to perform amazing feats. He 
maintains that these immense powers are latent 
in all of us, and that methods for using them 
are now simplified so that they can be used by 


He maintains that man, instead of being lim- 
ited by a one-man-power-mind, has within him 
the mind-power of a thousand’ men or more as 
well as the energy-power of the universe which 
can be used in his daily affairs. He states that 
this sleeping giant of mind-power, when awak- 
ened, can make man capable of surprising ac- 
complishments, from the prolonging of youth to 
success in many fields. To that eternal question, 
“Do we have to die?” his answer is astoundin; 

The author states the time has come for th 
long hidden system to be disclosed to the Wes! 
ern world and offers to send his amazing 9000- 
word treatise—which reveals many startling re- 
sults—to sincere readers of this publication, 
free of cost or obligation. For your free copy, 
address the Institute of Mentalphysics, 213 
South Hobart Blvd., Dept. 72M, Los Angeles, 
California. Readers ‘are urged to write prompt- 
ly, as only a limited number of the free treatises 
have been printed. 
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ONAL ART SERVICE 
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Learn Now To 
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LEARN AT HOME 
Be a Taxidermist 


Real FUN, seat ra Aimenrofite. Save 
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Wood Carving 
Mae,WHITTLING 


NY Figures of men, animals, 
birds, are really easy to 
whittle out of a block of 

~~ wood, when you know the 
tricks. With a few sim- 
ple hand tools and the 

practical diagrammed directions in this inexpen- 
sive new manual, you can make fascinating 
things—carvings for furniture—jewel boxes— 
frames, treasure chests, plant stands, ornaments, 
book ends, crumb trays, cabinets, puzzles, etc.— 

a host of useful and some very novel ‘things. 

You'll be surprised how easy these directions are 

to follow—you will discover the most intriguing 

hobby you ever dreamed of—and h 

costs you nothing to enjoy. Your main material 

is odds and ends of wood. 


Every Kind of Carving 
Explained 


Illustrations, | step - by- 
step instructions and 
diagrams make it possi- 
ble for a beginner to get 
lent results right 
the start. Shows 
how to do chip carving, 
incising, level - surface 
carving, carving in relief, 
How to make pierced or 
openwork carvings. How 
to carve turned. objects, 
su chairs, stools, ta 
bles, Carving in the round 
completely explained and 
simplified. You'll enjoy 
originating your own. de- 
signs and patterns by the 
method fully explained in 
the manual. 


265 PAGES—13 CHAPTERS 
MORE THAN 200 ILLUSTRATIONS 
BOUND IN STURDY CLOTH 
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s wonderful new handbook, pre 
orlat “Bratt of Popular Science" Moatsly.” caste you 
bothing it you do not wish to keep it, SEND Wo. 
MowEy WoW. "just tear off and mail the coupon 
below right now and your copy of WOOD CARVING 
AND WHITTLING will be mailed at once, Remem- 
ber if for any reason you decide to return the book 
within 10 days, your money will be instantly refunded. 
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Practical Electricity 
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Satie be see 
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1 Craftwork Kits 
for Building 
WARSHIP 


LEAR away a corner of your work- 

bench this fall and transform it into a 
miniature shipyard. It’s fun to build a model, 
whether a battleship, destroyer, clipper, 
fishing schooner, or ancient galleon. Our 
construction kits contain all the raw ma- 
terials and instructions for making a wide 
variety of vessels. The complete list follows: 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier SARATOGA, 18” long. 
N. ‘Convoy of four U. 8. destroyers for aire 
ier, each 64". long. 
U.8. cruiser TUSCALOOSA, 11%" long. 
HISPANIOLA of, the book ‘and movi 
“Treasure Island," 7” long 
HAMS. BOUNTY, 8%” hull, 1114" ov 
Ocean ‘freighter, 14” long 
Yacht NOURMAHAL, 814 long. 
Liner PRESIDENT LINCOLN, 143" 
WE'RE 


ing Schone 
tains Courageous 
Fleet of nine 
Including "auperdrendnoughi 
feraft carrier, submarine, and. Av 
Btroyers; ‘scale, 1" equals 100" x 


SIMPLIFIED SHIP MODEL KITS 
F, Liner 8.8. MANHATTAN, 12° ong ow 
H. Cruiser U.8.8. INDIANAPOLIS, 12” long, 
J. Clipper SEA WITCH, 914" hull, 13” over ai 

STANDARD SHIP MODEL KITS 

Whaling ship WANDERER, 20%” hull 
27" over all 
‘Spanish galleon, 24° hull, 30" over’ all 
Battleship U.8.8. TEXAS, 3° long 
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BE OUR REPRESENTATIVE 


IN YOUR TERRITORY 


If you can spare an hour a day you can earn extra dol- 
lars taking care of Popular Science Monthly new and re: 
newal subscriptions in your locality. Complete instruc 
Hons and ‘supplies will be sent free. Send your name 


‘and address 


EUGENE WATSON, Popular Science Monthly, Dept. 100 
Now York, MY. 


353 Fourth Ave. 
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Kits for Building Models 


‘Continued from page 36) 


9 a 12” model of the 
‘are contained in Kit H 


cruiser "Indianopol 


@. Elizabethan, galleon REVENGE, 25° hull, 
1a 


L. flagship HARTFORD, 
33%" hull, a 
H a5" 
Privaiser SWALLOW, a Baitimore clipper, 
12%" hull, 20° over ‘all 4.95 
V. Clipper SOVEREIGN OF THE BEAS, 30i;* 
hull, 26" over all 4.901 
¥. Trading schooner, iiaine type; 714° hui, 
221" over 4.904 


as, Us Navy deatioyer PRESTON, Sif" long 8.90" 

38. CONSTITUTION ("Old Ironiides’) 21” 
‘hull, 31” over all 6.50" 

48, Clipper ship GREAT REPUBLIC, iii" 
hull, 42" over all 

Coast Guard Patrol of 165-ft. type, 20%" 

Jong. 

Brig MALEK ADHEL, "20" hull, "33" over 

all;. frame-and-plank “construction... 

Fishing schooner BLUENOSE, 17%" hui, 

22" over al 

98, New. Bedfor 
equipment, 

108, Confeder: 


‘Whaileboat, With’ compicte 

14” “long. 

e raider ALABAMA a! 

Soop. bark rigged; 21%" hulle 28° ov 

118, Revenue Marine Cutter JOE LANE, a top- 
‘sail schooner, 1344" hull, 21” over all (Kit 
Contains precision-shaped hull and fintahed 
Diocks, deadeyes, belaying pins, etc.) 


MISCELLANEOU 


7% Whittling kit with two shaped blocks for 
making sea captain 5%" high... 

8. Whittling kit for six different Scotties; 
is 2” by 2%", sawed to shape 

10. Copyeraft whittling kit for making one of 
several Hobo Hank novelties. Includes 


master model 53" high 1.50 
12, Marionette kit for making a model of Dopey 
the Dwarf, 9° high. Ready to assemble ..... 2.25t 


Canac 
(*) and 25 cents to prices marked with a dagger (1). 


Popular Science Monthly, Dept. 100A 
353 Fourth Avenue, New York, N. Y. 
Please send me Kit 


for whieh I 


Inclose 8... (or send €.0.D. 0) 


Name ..... 
Address 


a BERLE nnn 
(Piease print your name and address very cicariy) 
You save the C.0.D. charge by sending your 

remittance. with iis order.” Remit by "money 

Order, check OF, remistered mail. This’ offer is 

made’ only in the United States and Canada. 

Canadian orders cannot be send C.0.D. Also set 

note above. 
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BLACK LIGHT PRICED 

“(\nvisible) 
Makes Magical Burglar 
Alarm and Annunciator 


‘and distributors are. now 
‘demonstration and magical perform 
Tf yOu can sell, don’t, lose a minute. ‘This is the biggest 
rod opportunity in years, Send name today to: 

RAY ALARM, Dept. R-1310, 225 Fifth St. Des Moines, lows 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to do 
every kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, etc. 
How ‘to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 266 Pages. Fully illustrated —full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish, Money back if not satisfied. 


Popular Science Monthly=Dept. 100 
353-4th Ave. New York, N. Y. 


CASHING TN on spectacui 


WOODWORKER’ Ss 
Turning & Joining 
MANUAL 


ten especi 
who likes to make things in 
his own home with power 
tools. Tells what power 
machinery you will need to 
turn out beautifully finished furniture. How to use 
the cross cut saw, ripsaw, miter saw, jointer, and 


band saw. How to bore and mortise by machinery. 
Scraping method of wood turning fully ex- 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
, convex and con- 

nal 


to. make shoulder cuts, taper cu 

Save ‘cuts How. to make’ e iivop table’ sera 

table, reeding and fluting, faceplate and. chuck turni 

frnfng’ ings, vene 

erfect, how to apply, 

Sil shellacy varnish 
‘Al 


lacquer. 
your home workshop, what hand 
in addition to power machinery. 


‘diagrams with step-by-step in- 
designs in cabinet making, 236 
full cloth bound, only “$1.00 

TH NO MONEY for WOOD- 

WORKER'S TURNING AND JOINING MANUAL. 

Pay postman $1.00 plus few cents postage when book 
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atone At Home! 
Gate New Invention 
SILVER 


by Brush 


Wo Tanks, aaitee Generators 


DOES SAME WORK AS BIG OUTFITS 
Millions of old auto-parts, and all 
kinds of old, worn articles in homes, 
stores, offices, factories everywhere 
‘can now be electroplated with a perma 
nent brand-new eparkli ‘metal 
Bei etrotyais with stroke of 
‘Esey as painting —nodisman ting 
Pi right on the spot. Any electric 
it socket, or car battery. Weighs only 
t Yew pounds: Take it anywhere—ready 
for instant use. 


Quick, Easy Way to Start Your Own 
Business 


MAKE BIG PROFITS AT ONCE 
Amazing low price and magiclike dem 
Sor plating ea par i 
yl ahaha, mach 


2-MINUTE DEMONSTRATION 


WITH SAMPLE AMAZES EVERYBODY 
‘Send today for 


‘Sample and amaz- 
bona ide reports of 


PROVES 
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troplater in your 
J community. 


WARNER ELECTRIC COMPANY 
Dept.2-£,360N. Michiganve.,Chicago, til, 
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TO MASTER! 
THIS NEW 
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Fully guaranteed; your 
ceas astured. See y. 


PAN-AMERICAN 


1004 P-ABidg., Elkhart, Indiana 
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“Economy Cows” 


...Less cow and more S ¢ ~ 
mall 


milk for the farmer / 


Yes... that’s what Mr. Otto Gray has bred 
on his Oklahoma cattle farm. A smaller, low 
gravity cow giving as much milk as her reg- 
ular size sisters at half the upkeep cost. 
Popular Science on-the-screen tells about 
science’s latest help to the farmer when it 
comes to your local theatre. Don’t miss it. 


—_ 
WS . } Truck” 


...Portland’s 12 ton 
civic trouble shooter 


It's the last word in civic emergency service 
+ +. @ gasolined angel of mercy with equip- 
ment for fighting a fire, lighting a city, or 
performing a major operation. An exciting 
scientific achievement you'll see in the next 
Popular Science on-the-screen at your 
neighborhood theatre. 


popular seience on-the-screen 


Produced in Cinecolor b 


If Popular Science on-the-screen of Popular Science Monthly. Distrib 
isn't scheduled ot your local Paramount Pictures, 


theatre, malt THIS COUPON Tovar! = — a 


ar Science on-the-sereen . 
353 Fourth Avenue, New York Ci 


Here’s my vote to bring the latest issue of Pop- 
ular Science on-the-sereen to my local theatre. 


Theatre. 


Addr 
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‘and propellers 
‘ond finds the direction from which they come, to aid 
contiaircraft gunners. Other new developments in no- 
tional defense cre shown on the fen following poges 
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Bombers 


HOW NAVAL EXPERTS 


ITH waves of swift bombing 

planes casting their winged 

shadows over seas long ruled 
by battleships, modern air power is of- 
fering a new threat to naval supremacy. 
Meanwhile we find ourselves embarked on 
an unprecedented program of warcraft 
construction, and the question of how ef- 
fectively our latest ships can meet this 
menace from the skies renews a long- 
standing controversy between advocates 
of air forces and sea forces, 

Here is a composite answer as given 
by Admiral Harold R. Stark, Chief of 
Naval Operations; Rear Admiral A. B. 
Cook, head of the Navy's Bureau of 
Aeronautics; and other top-flight Army 
and Navy officers who ought to know, if 
anyone does, just what planes and ships 
can do to each other: 

‘Three types of aircraft menace war- 


or Battleships ? 


ANSWER A VITAL QUESTION ON DEFENSE 


ships, each in a specialized way—horizontal 
bombers, dive bombers, and torpedo planes. 
And each has its advantages and drawbacks. 

Horizontal bombers attack their targets 
from relatively high altitudes, aiming their 
missiles with a precision bomb sight. The 
size of these large multiple-engine craft 
gives them great cruising radius and bomb- 
carrying capacity. Flying miles high makes 
them comparatively safe from a warship’s 
antiaircraft fire. 

But all is not on the side of the bomber's 
crew, by any means. For safety in altitude, 
they pay in loss of bombing accuracy. 
Viewed from 5,000 or 10,000 feet, even the 
biggest warship makes a pretty small gray 
speck upon the blue ocean. If they descend 
to improve their chances of hitting it, their 
own chances of getting hit by its five-inch 
antiaircraft guns rise in exactly the same 
proportion. 

And here is a little-known fact. More 
than half the time, clouds over the ocean 
prohibit bombing from above 10,000 feet. 
For days on end, unfavor- 
able weather may keep the 
“ceiling” much lower. 

Even worse, a horizontal 
bomber suffers from one 
incurable weakness, owing 
to its method of bomb sight- 
ing. Just before dropping a 
bomb, for a period variously 
estimated from fifteen sec- 
onds to more than a minute, 
it must maintain an abso- 
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shows the two principal 
types bombs used against war- 
ships: Fragmentation bomb (at 
left) shatters into pieces that 
wreak havoc among exposed per- 

demolition bomb is de- 
signed for structural damage to 
ship. In photo at right, « low- 
flying plane drops a torpedo 
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lutely fixed course and speed. This delights 
antiaircraft gunners. 

Dive bombers use entirely different tac- 
tics. Power-diving almost vertically upon 
their target at more than 400 miles an hour, 
they release bombs at such low altitudes 
that the projectiles can scarcely miss. In 
this type of bombing, there need be no 
elaborate corrections for altitude, wind, and 
the speed and direction of the target. Only 
the simplest sort of sight need be used; the 
pilot virtually aims the bomb by aiming 
the plane. A favorite stratagem is to “dive 
out of the sun,” so that its glare blinds gun- 
ners below. 

But the dive bombers’ very style of at- 
tack means flying down the barrels of all 
the antiaircraft ordnance that can be 
trained upon them, They run the gantlet, 
not only of the big hand-loaded guns, but 
also of the shorter-range multiple pom- 
poms or “machine cannon” that throw a 
continuous hail of small explosive shells, 
much as a machine gun fires bullets. Then, 
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too, the terrific strain of 
ing the planes out of 


tive 


th 


capacity to carry bombs 
limited. Likewise, 
rtailed weight 


ethers them 
within a short range of 
their base. An admiral 
who gives a re 
ly wide berth to a 
hive” of —shore-base 


dive bombers need have 
little fear 

There remains the tor- 
pedo plane. To launch 
the torpedo slung  be- 
neath its fuselage, it 


or his ships. 


THREE WAYS in which 
planes can attack a war: 
ship: At top, horizontal 
bombing; at center, dive 
bombing; at bottom, at 
tack by @ torpedo plane 


WHAT THE BOMBS DO 
Effects of direct hit ond 
near miss by a fragmento 
tion bomb [at top, right) 
and a demolition bomb. Be 
low is @ proposed design 
for a bottleshi 

turtleback arm 


heads toward the broadside of 
the vessel, skimming close to the 
water. A likely hit requires a 
dangerously close approach, un- 
der heavy fire from the ship. 
Shells striking the sea ahead of 
the plane throw up great geysers 
of water, which will shear off the 
wings of an air raider plowing 
into them at high speed. 

Aircraft carriers of a fleet give 
it additional and powerful pro- 
tection against all forms of air 
attack. Fighter planes sent aloft 
by the hundred from carriers 
may be able to destroy or ward 
off the raiders before they reach 
bombing positions. 

But what happens if a warship 
does have the bad luck to get 
hit with an air bomb? Whether 
minor damage results, or Davy 
Jones's locker receives a new- 
comer, depends both upon the 
type of bomb used, and the class of ship. 

“Fragmentation” bombs inflict casualties 
among exposed personnel. Fused to explode 
instantaneously, they hurl deadly fragments 
of steel in all directions. If they miss a ship 
and hit the water near-by, they still det- 
onate in time to rake the deck with their 
splinters. Because of their light weight— 
thirty pounds or less—airplanes can carry 
large quantities of them. For the same 
reason, they effect little or no structural 
damage upon a ship. 

“Demolition” bombs, on the contrary, are 
all that the name implies. They range in 
weight from fifty to 2,000 pounds. Often 
they are fitted with delay-action fuses, so 
that they burst after penetrating the target 
or the surface of the water. So adapted, a 
bomb of this type acts in the same way as 
a depth charge to destroy a thin-skinned 
submarine. Spotted from the air while it 
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‘A multiple pom-pom in action, Above, geysers 
‘of water from shelifire wreck a torpedo plane 


is submerged, an undersea craft is helpless 
to fire back or, because of its limited speed, 
to maneuver to dodge bombs. At the sur- 
face, it is almost as vulnerable. In fact, re- 
ports indicate that air bombers are almost 
as effective antisubmarine weapons as the 
sub chasers of the last war. 

Destroyers and other small warcraft, too, 
can be sent to the bottom by a direct hit 
from a heavy demolition bomb. Their pro- 
tection lies in their limited size as targets, 
and their ability to throw off a bomber’s 
aim by fast, zigzag maneuvering. 

Bigger ships, though better targets, have 
more in their favor. Even an amateur math- 
ematician will realize that, when you add 


MILITARY 55 


ARMORED DECKS 
| \\ RESIST PENETRATION 
BY HEAVIEST A/2 


INNERMOST 
PARTITION 
REMAINS 
INTACT 


Massive deck and side armor guards the battle 


to a ship's size, the deck area increases only 
as the square while the displacement—and 
therefore the weight of armor that can be 
carried—increases as the cube. This ex- 
plains why great battleships can be armored 
far more effectively than smaller craft 
against air bombs. 

‘Massive horizontal decks of armor plate, 
placed as near as possible to the water line 
to conserve stability, supplement the “belt” 
or side armor of modern capital ships. Orig- 
inally intended to protect the magazine and 
other vital parts deep in the hull from high- 
angle shellfire, this deck armor now serves 
the added purpose of warding off air bombs. 
In the newly launched 35,000-ton U.S. bat- 
tleships Washington and North Carolina, it 
is reported to attain the extraordinary total 
thickness of ten inches. Even a 2,000-pound 
demolition bomb, formidable as it sounds, 
shatters against such armor like an egg 
dropped on a concrete pavement. 

Special demolition bombs could be built 
that would penetrate deck armor, but their 
tremendous weight of steel would allow only 
a small explosive charge. For gravity to 
give the bombs sufficient velocity to pierce 
the armor, planes would have to loose them 
from an altitude corresponding to the 10,000- 
foot-high trajectory of shells fired from 
guns, reducing the chances of a direct hit. 
And nothing else would do, for an armor- 
piercing bomb dropping in the water near 
a ship would carry too little explosive to 
harm it. 

In contrast, a standard thin-skinned dem- 
olition bomb acts like a mine if it explodes 
under water alongside a vessel. Multiple, 
water-tight compartments are the battle- 
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ship's defense against 
such a “near miss,” 
and a damage-control 
crew springs into ac- 
tion to stop leaks, pump 
out flooded compart- 
ments, and restore the 
ship to an even keel. 

How to protect a big 
ship's superstructure 
against direct hits by 
demolition bombs, which 
may cripple if not sink 
it, remains a major 
problem confronting 
the world's admiralties. 
One solution proposed 
by naval architects en- 
visions warships of the 
future completely cov- 
ered with turtleback 
armor, with virtually 
all the upper works re- 
moved, and only the 
muzzles of big guns 
protruding from the carapace of steel! What- 
ever form it may eventually take, however, 
the majestic battleship remains the most 
invulnerable of all surface craft—as has 
been proved in actual bombing experiments 
upon old, scrapped, and radio-controlled U.S. 
capital ships. One had to be sent to the 
bottom by shellfire after repeated bomb ex- 
plosions failed to sink it. A 

And now, how do all the factors of air 
power versus sea power add up? Evi- 
dently the balance is close—unless the scales 
are tipped violently, one way or the other, 
by the particular mission of the sea or air 
forces. 

If shore-based bombers embark on a long- 
distance raid against an enemy fleet, fuel 
load will limit their bomb capacity. Lack of 
escort planes, incapable of flying so far, will 
leave them open to attack by defending 
planes, as well as by antiaircraft fire. Loss 
of valuable bombers is likely to outweigh 
the military value of any damage they 
might do. 
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come, 


's vital parts from harm 


ONVERSELY, an admiral would be 

courting disaster by using his fleet to 
force a landing, or cover an evacuation of 
troops, within easy range of a powerful ene- 
my air base. Only an emergency would jus- 
tify the hazard. It is a comforting thought 
that an invader’s fleet would face the same 
‘warm reception from our own army's flying- 
fortress bombers. 

But this country’s grand stategy differs 
as much from that of Europe as the vast 
oceans that lap our shores contrast with 
land-locked European waters. For our de- 
fense, we picture (Continued on page 228) 
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Workers assembling gos mosks at the Edge- 
wood, Md., arsenal. At right, © container is 
being placed in a compressor for sealing 


‘0 KEEP them in first-class condition for 

periods as long as thirty years, gas masks 
being manufactured at the U. S. arsenal at 
Edgewood, Md., are sealed in special vacuum 
containers. After the masks have been as- 
sembled and tested, they are placed in cor- 
rugated metal containers. These are fed into 
@ compressing machine which removes all 
air from the container and seals a metal lid 
in place. To make doubly sure that no air 
leaks in, the sealed containers are then 
soldered at the joints. Eight hundred work- 


Two semiautomatic rifles—the Garand, which 
fires eight shots without reloading, and the John- 
son, which fires eleven successive shots—were test- 
ed recently in a demonstration shoot by soldiers at 
Fort Belvoir, Va., for the benefit of members of the 
Senate and’ House Military Affairs Committees. 
‘The Garand has been adopted for Army use. 


Congressmen keep score es doughboys put the Garand ond Johnson 
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ers at the Edgewood plant are turning out 
masks at the rate of about 3,000 a day to 
build up a huge reserve supply for possible 
future need. The photograph at the left, 
above, shows women workers on the assem- 
bly line attaching canisters to the otherwise 
completed masks, while in the picture at the 


right a workman is shown placing the mask- 
filled container in the compression machine 
for sealing. 


Army Shooting Match Tests New Rifles 


& 


complain that his army had too 
much artillery! 

To most Americans, and even to some 
American Army officers, last spring's Euro- 
pean war on land brought a succession of 
stunning surprises. The defense-numbing 
effectiveness of attacks by massed tanks, 
the tremendous hitting power of armored 
divisions, breath-taking successes won by 
dive bombers, spectacular achievements by 
dare-everything parachute troops, insidious 
behind-the-lines activities of fifth-column 
agents—these developments in the ancient 
and sometimes honorable trade of war re- 
sulted in a quantity of hard thinking by 
American officers. One of the effects has 
been a mental rush toward mechanized war 
weapons, the mere mention of which only a 
year ago would have made the faces of 
traditional-minded infantry colonels and 
hard-swearing cavalry brigadiers turn 
purple with rage. 


N: ONE ever heard a fighting soldier 
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‘More Guns To Defend 
| AMERICA! 


The new 105-millimetor 
howitzer, rival of the 
fomous "75" for 
support of infantry. It 
has @ high firing angle 


Perhaps in a few cases this trend toward 
mechanization has hardened into a danger- 
ous belief that mechanized weapons in them- 
selves are a solution of all the complex 
problems of model-1940 war. But most of 
our officers, no matter to which arm of the 
service they may belong, have refused to 
become blind worshippers at the shrine of 
the militarized monkey wrench. They ap- 
preciate fully the value of the new war ma- 
chines, but that appreciation hasn't shaken 
their conviction that the time-tested combat 
team of infantry and artillery remains the 
backbone of every army, and that only ar- 
tillery can make it possible for attacking in- 
fantry to advance and for defending infan- 
try to hold its ground. 

‘Adequate artillery support in battle usual- 
ly means comparatively light infantry 
losses. The regular artillery armament of 
our big World War divisions of close to 
30,000 men consisted of forty-eight 75- 
millimeter guns and twenty-four 155-milli- 
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meter howitzers. It was so inadequate that 
whenever an infantry division was called on 
to make an assault, its artillery had to be 
reénforced by the artillery of a division in 
reserve. Even then, infantry assaults didn't 
always succeed, and infantry losses too 
often were high. But when the artillery of 
three divisions was used to support the ad- 
vance of the infantry of one, success came 
quickly and the infantry’s losses were light. 

‘The war strength of our Regular Army's 
new triangular or streamline division is 
about 12,500 men. Its three small regiments 
of infantry are armed with semiautomatic 
rifles, machine guns, mortars, and 37-milli- 
meter anti-tank guns. Its artillery con- 
sists of a regiment of thirty-six 75-milli- 
meter guns and a regiment of sixteen 155- 
millimeter howitzers. 

Outspoken high-ranking officers 
say that we need more and bigger 
guns in our divisions, and that the 


By 
ARTHUR GRAHAME 
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very least we should do is to increase the 
number of 155-millimeter howitzers from 
sixteen to twenty-four. We're a rich country 
—rich enough to buy all the guns we need to 
defend ourselves against any enemy, but 
not rich enough to pay for the life of a sin- 
gle soldier killed unnecessarily because we 
fail to see to it that the Army get the guns 
it needs to do its national-defense job! 
At present our standard light-artillery 
weapon is the 75-millimeter—about three- 
inch—gun. Contrary to common belief, the 
guns our army is using today aren’t the 
famous French-built 1897-model “75's” with 
which we fought in France, but guns built 
from French designs in American Army 
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Motorized light artillery on the march. A re: 
arsenals late in the World War and shortly 
after it. With the original carriage they 
had a maximum range of five and a half 
miles. With the new American-designed 
‘M-2 high-speed carriage, which permits an 
elevation of forty-five degrees and a tray- 
erse of eighty-five degrees, their range 
is over seven and a half miles. 

‘The Army has a stock of well over 4,000 
of these guns, Some are being used by the 
Regulars and the National Guard, and the 
rest are in storage. Although they are old 
enough to vote, most of them are as good 
as they were the day they were finished. 
‘Modernized with the M-2 carriage at a cost 
of about $8,000 each, they are the equals of 
any guns of their caliber in the world. 

All our field artillerymen speak affection- 
ately of the "75," but not all of them are 
convinced that it is the best possible weapon 
for its primary purpose—the direct support 
of infantry with its fire. Many of them 
think that the new 105-millimeter howitzer, 
designed and after several years of experi- 
menting recently perfected by our Ordnance 
Department, is more effective. 

‘The greatest advantage of the 105 over 
the 75 is the larger bursting charge of its 
shell. A battery of four 75’s can cover a 
front of 120 yards with its fire; a battery of 
four 105's can cover a front of 160 yards. 
It takes an average of 800 fifteen-pound 
‘75-millimeter shells to blast a lane thirty 
yards wide through a barbed-wire entangle- 
ment thirty yards deep and 4,000 yards 
away; an average of 525 thirty-three-pound 
105-millimeter shells will do the job. 
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vent of thirty-six 75's has @ train of 110 vehicles 


Another advantage of the 105 is that in 
hilly or broken-up country its high-angle 
fire can reach targets which the flat-tra- 
jectory 75 gun can't touch. One of the di 
‘advantages of the 105 is that it weighs 
ton more than the 3,650-pound 75, and so 
can't be moved quite so fast. Another is 
that its heavier ammunition requires more 
motor transportation—and even a regi- 
ment of truck-drawn 75's has to have 110 
vehicles to carry its men and equipment 
and 120 rounds of shell for its thirty-six 
guns! 

‘The potency of the 75 as a tank killer is 
a strong point in its favor. The French did 
great work with it against the German 
heavy tanks which their 37-millimeter anti- 
tank guns couldn't do more than dent. Um- 
pires at our maneuvers always flag down a 
tank, and count it a casualty, if it is unwise 
enough to make a target of itself within 
1,000 yards or so of a 75 in firing position. 


UR other light-artillery weapon is the 

75-millimeter howitzer, also poison to 
tanks. Hauled swiftly on the road or across 
country by half-tracks, it gives artillery 
support to our Mechanized Cavalry Brigade. 
It also is built in a pack model weighing 
only 1,470 pounds which, taken apart, can be 
carried by six mules. Throwing a fifteen- 
pound shell well over five miles, this pack 
howitzer would be a mighty useful weapon 
if we ever had to fight in the sort of rough 
country which is common in some of our 
outlying possessions and in the vicinity of 
the Panama Canal. 
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Our medium artillery 
consists of an undisclosed 
number of 155-millimeter 
howitzers—modernized 
four-ton World War guns 
which fire a ninety-five- 
pound shell seven miles, 
and which, towed by 
trucks, can do about 
140 miles a day on the 
road, 


EWEST and longest- 

ranged of our heavy- 
artillery weapons is the 
fifteen-ton 155-millimeter 
gun, which has a range of 
fifteen miles. Towed by 
tractor, it can be moved 
100 miles a day. French- 
built World War guns of 
the same caliber, which 
we still have in service, 
have a range of ten miles. 
Our heaviest field gun is 
the 240-millimeter howitz- 
er—a tractor-hauled thir- 
ty-ton monster which 
throws a 345-pound shell 
nine miles. 

There still are some 
field-artillery regiments 
whose guns are galloped 
into action to the stirring 
accompaniment of thud- 
ding hoofs and rumbling 
wooden wheels. In all probability, there will 
be a few of these picturesque horse-drawn- 
gun regiments in our Army for a good 
many years to come. There's plenty of 
rough country left in the Americas, and in 
real rough-country fighting a horse-drawn 
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yn to tonks, our 75-millimeter howitzer has won its 
place os artillery support to hard: 


9 “iron cavalry" 


gun can move around faster than a truck- 
gun. But almost three quarters of 
ht artillery has already been motor- 
ized, as well as all our medium and heavy 
artillery. 

‘The reason for the change is that motor- 
ized artillery can move 
faster and farther on 
the road. With its six- 
horse team galloping, 
a seventy-five milli- 
meter gun can be 
moved for a strictly 
limited distance at a 
top speed of about 
twelve miles an hour. 
Amotortruckcan haul 
a 75 mounted on a 
pneumatic-tired, high- 
speed carriage (Con- 
tinued on page 230) 


For rough country, o 
special model of the 
75 howitzer is token 
opart and carried on 
six army mules’ backs 
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Floating Bridge 


he completion of one of the great en- 

gineering feats of all time—the daring 
construction of a mile-and-a-quarter vehicu- 
lar bridge that floats on the surface of the 
water. Connecting the peninsular city of 
Seattle, Wash., with the mainland to the 
east, the floating bridge, by far the longest 
of its type in the world, is the key link in a 
$9,000,000 highway project that also in- 
volves more than five miles of steel-arch 
bridge, viaducts, twin tunnels, and connect- 
ing highways. In effect, the project moves 
the city of Seattle fourteen miles eastward, 
since it provides a short cut for traffic to 


Tis gates swung open recently to mark 
tl 


One of the sections 
of the sixty-foot- 
wide floating high- 
way before it was 


in the next section 
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The IY4-mile concrete pontoon bridge across Lake Washington as it appears when illuminated at night 


and from the heart of the northwest me- 
tropolis. 

Tied together with huge bolts, and an- 
chored securely to the bottom of Lake 
Washington, twenty-five giant air-filled con- 
crete pontoons form a broad four-lane thor- 
oughfare. Cast in deep molds as large as a 
city block, the concrete pontoons were float- 
ed to the spot and bolted to each other, after 
engineers had completed long months of re- 
search on velocities of winds and waves, 
strength of the pontoons, expected weight of 
traffic, routes of water craft, and seasonal 
changes in the lake's water level. To tie 
the span down, construction experts used 


eh i 


forty concrete anchors, each tipping the 
scales at sixty-five tons and equipped with 
hydraulic nozzles by which they dug them- 
selves deep into the soft lake bottom. 

In its completed form, the floating bridge 
really has four solid, rigidly bolted sections. 
The middle section, a single concrete girder 
4,520 feet long, is actually the longest boat 
in existence. The section near an island 
over which the bridge route passes, con- 
tains a 878-foot draw link, which can be 
opened to allow large ships to sail through 
(P.S.M., July ’39, p. 82). Other sections 
connect with shore approaches, which pro- 
vide 200-foot channels for small craft. 


Trucks and workmen, ferried 
‘ovt on barges, work at sur- 


Facing @ three-quarter-mil 
tection of the bridge one 
Chored for out in the lake 


Special connections between the floating 
span and the shore approaches allow for 
contraction or expansion due to weather, 
for side motion of the span during violent 
storms, and for vertical movement caused 
by a rise or fall in the lake level. The water 
itself absorbs the weight and jar of traffic, 
Engineers figure that if all four eleven-foot 
lanes were jammed with loaded trucks, the 
bridge would sink into the water for a dis- 
tance of only six inches. 


man ore tah 
nuts on the giant 
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ins together. 
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Photos Replace 


PHOTOGRAPHY on a giant scale is helping 
the Glenn L. Martin plant at Baltimore, Md., 
to play a leading part in speeding up na- 
tional airplane production. No longer do 
craftsmen in shop and tool rooms work 
from scale drawings for parts, jigs, dies, or 
fixtures. On the raised floor of a spacious 
loft, engineers lay out whole airplanes and 
parts to actual size. Stress analysts fill in 
details. Then a huge camera photographs 
the design, section by section, on the same 
scale. Photographically sensitized sheets of 
aluminum, ranging up to five by ten feet in 
size, serve as “plates” for the camera. When 
they have been developed, finished or semi- 
finished work may be laid directly on the 
aluminum photographs for checking di- 
mensions. If desired, patterns and templates 
may be cut directly from the metal “snap- 
shots." The camera may also magnify 


Airplane Plans 


drawings in order to allow for shrinkage in 
castings. It is estimated that the new proc- 
ess is saving $80,000 a year at the Martin 
plant in engineering costs. 


This view through the bel- 

lows of the giant camera 
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In the cssembly line, the body of a 
new Ford is lowered onto the chassis 


IVE MIL 
Detroit, Mich., on the banks of 
the River Rouge, is the largest 

single manufacturing plant in the 


and that could 
than 1,000 foot- 


ys $0,000 men and can turn 
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STEELS FOR CARS 

Mammoth furnac 
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form iron ore into 
| ond iron. Here 
| pours from an 

open-hearth furnace 


CYLINDER BLOCK 
Cast in one 
eight-cylinder engine 
block is seen at the 
right in a multi 
spindle drill which 
drills and taps nearly 
fifty holes at once 


By E. W. MURTFELDT 


shift, sixteen-hour day. That's better 
than one complete, ready-to-run car 
every ten seconds, 

A bird's-eye view of the maze of 
blast furnaces, rolling mills, tool and 
die shops, power houses, ore dock 
railroads, foundries, laboratories, and 
offices in this giant Ford Motor Com- 
pany plant presents the first impres- 
sion of one vast chaotic tangle. Yet, 

a miracle of science and industrial or- 
ganization, the sprawling parts ar 
blended into a clockwork unit that at 
one end sucks in raw materials, and at 
the other blows out a steady stream of 
gleaming motor cars. 

To get any idea of the tremendous 
size of this manufacturing monster, 
and of the miracle of production it ac- 
complishes, you have to begin at the 
beginning, which means that you run 
into this fact: The origins of the ve- 
hicles that come from this mammoth 
mechanical hatchery are scattered 
over the face of the earth. 

For the Rouge plant taps the raw-ma- 


terial resources of the world. Up from Bra- 
zil and the Far East come boatloads of raw 
rubber for tires and bodies. Down through 
the western Great Lakes flows a steady 
stream of long barges stuffed with iron ore 
for the blast furnaces. Coal trundles in from 
the South. So vast is the demand of the 
factory for materials, that officials state 
that the plant taps not only many foreign 
lands, but also practically every one of the 
8,070 counties in the United States for at 
least one contribution to its finished product. 

‘Trains and trucks haul their quota of 
materials to the plant, but the lion’s share 
of the transportation’ job is intrusted to 
ships. The Ford company maintains its own 
freighter fleet of twenty-nine vessels, led by 
the 614-foot Diesel-powered flagship, Henry 
Ford II. Up the River Rouge, the freighter 
armada noses up to the factory's huge un- 
loading pier, where giant mechanical fists 
grab fifteen-ton handfuls of iron ore and 
dump them into a vast storage bin that 
lines the side of the boat wharf. 

On schedule and without interruption, 
this influx of raw materials spreads out from 
docks and receiving platforms along trans- 
portation fingers that lead to the maze of 
manufacturing and processing plants. For 
this distribution job, there are 100 miles of 


railroad track within the Rouge boundaries. 
Over this network of steel, ten steam loco- 
motives and seven oil-electric engines haul 
more than 1,000 plant freight cars. There 
are fourteen giant locomotive cranes, as 
well as fleets of trucks, tractors, and trail- 
ers. And what this transportation army 
cannot handle is intrusted to a conveyor- 
belt system that is long enough to stretch 
from New York City to Wilmington, Del., 
and ranges from heavy mechanisms to move 
bulky raw materials, to light conveyors that 
speed small parts into the hands of work- 
men when and where they need them. 

Either in their original or in their proc- 
essed form, all these materials are ulti- 
mately destined for the spinal column of 
the factory, the final assembly line. But 
most of them face a long journey before 
they are joined to the automobile skeleton 
to play their part in forming the finished 
car. 

‘Take, for example, one raw material: iron 
ore, of which some 850,000 tons arrive at the 
Rouge docks in a single season. The raw ore 
is fed into the maws of two giant blast fur- 
naces that in twenty-four hours can turn 
out 1,500 tons of pig iron. As it emerges, 
the flow splits, some of the iron moving into 
the seventeen-acre foundry to be made into 
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RUBBER FROM BRAZIL AND THE FAR EAST 
goes into the making of tires and of rubber body parts. 
Above, a worker in the huge new tire plant is seen re 
moving a brand-new white-walled tire from the curing mold 


MASS PRODUCTION OF UPHOLSTERY. Using elec 
tric knives, those workors in the upholstery plant are 
cutting fifty pieces of cloth at once for seat covers 
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"BAKING ON" THE BODY FINISH 
After the body is assembled, it is cleaned 
and painted with a synthetic enamel, which 

then dried by lamps os pictured above 


castings, including the one-piece eight-cyl- 
inder Ford engine block. 

Another stream of iron, in molten state, 
moves into the open-hearth building, where 

ten huge furnaces it merges with scrap 
fron, limestone, magnesium, chrome, v 
dium, and various other alloys to be 
verted into the sixty-three distinct types 
of steel that go into the manufacture of 
Ford-built cars. 

Follow the trail farther. On conveyors, 


ingots of steel travel to the rolling mill— 


twenty-two acres—where gigantic machi 
ery rolls them into bars or rods or wide 
Is of sheet steel. Go on into the press 
shop—nineteen acres—and watch a battery 
of 2,000 power presses, some exerting an 
800-ton squeeze, stamp out fenders, hoo 
radiators, body panels, and other parts, as 
easily as a chef wields a cooky cutter. 
Near-by, in a connecting building, you'll 
watch forty steam hammers and sixty up- 
etters, a type of forging machine, turn out 
springs and small parts. Since the original 


pig iron entered the open-hearth building, 
its progress has gone on in separate shops 
that are all connected and covered by a sin- 
gle roof, under which, if you wanted to 
sweep out a few thousand tons of machinery, 
you could lay out close to 1,000 tennis courts. 

But you've only followed the factory trail 
of iron ore. To do the job right, you'd also 
follow raw rubber through its maze of 
transformations into finished tires. You'd 
follow silica and alkalis to their completed 
form as window and windshield glass. You'd 
travel through the plant where oil is ex. 
tracted from soy beans to form a constitu- 
ent of body enamel, and the remainder uti- 
lized in the manufacture of such plastic 
parts as distributor housings and ignition- 

cases. 

But whatever material you follow, it will 
eventually wind up somewhere along one of 
the three parallel final-assembly lines. To 
get an idea of what these are like, think of 
a mammoth parade that starts with a small 
group at the beginning of an avenue that 
has side streets leading into it from the left. 
On each side street, groups of marchers are 
assembled into compact, orderly units. As the 
initial group reaches the first side street, the 

embled marchers there swing into line. 


A second group joins the parade at the next 
corner, and so on until the parade is a single 
marching unit. 

‘The same thing happens in an automobile 
final-assembly line. Starting the parade is 
the chassis, which moves along on a con- 
veyor until at the first “side street,” the 
engine, assembled in the motor building, 
moves in on a conveyor from the left, and 
is lowered into place. Radiator, steering 
gear, fenders, wheels, bodies, and other parts 
are added as the steadily expanding unit 
moves from one side conveyor along to the 
next. And remember that each of these 
side-street conveyors is an assembly line in 
itself, for each major part has been built up 
from’ a number of smaller units. Finally, 
when the mechanism arrives at the end of 
the line, it is a complete, ready-to-operate 
automobile, and rolls off the conveyor under 
the guidance of an inspector, who drives it 
out onto a half-mile test track for a check 
run, 

But long before you reach the point where 
finished cars roll off the assembly lines, you 
will probably reflect that it must take power 
with a capital P to run the thousands of 
machines and light the myriads of lamps |x 
a plant of this size. It does) The factory 
power house, the largest industrial bjgti- 
pressure power plant in the word, utilizes 


fhree giant turbo-generators that can pro- 
Guce enough current in a single day to meet 
the electrical requirements of the average 
American home for 13,533 years! 

Coal, the principal power-house fuel, is 
used in pulverized form, and blown under 
pressure into the boilers where it burns al- 
most like a gas. Every day the power house 
pumps water from the Detroit River through 
a 2';-mile tunnel in a quantity that equals 
the daily water consumption of the cities of 
Detroit, Cincinnati, and Washington com- 
bined. 

‘These are facts and figures that set the 
brain whirling. So, before you leave the 
plant, perhaps you had better taper off with 
a few factory activities that Ford officials 
class as “incidentals.” By-products, for ex- 
ample. Slag from the blast furnaces is not 
discarded but processed in a cement plant 
on the premises that has a daily capacity of 
2,200 barrels, From the coke ovens come 
such by-products as coal tar, ammonium 
sulphate for fertilizer, light machine oil, and 
motor benzol, among others. 

OF consider plant sanitation, Nearly 5,000 


SPOT-WELDING A DOOR FRAME 
Boor frames io be welded are clamped 
down inside this ingenious machine, A 
pllich Tythownand welding is dono 


men are assigned to the job of 
keeping buildings and machinery 
clean and safe. Each month they 
use around 7,000 mops, 2,700 
brooms, fifteen tons of soap chips, 
and 32,500 gallons of paint. The 
Rouge plant has more than 8,000,- 
000 square feet of floor to be 
scrubbed and swept! 

With its 6,000-cars-a-day 
capacity, the River Rouge plant 
is a tremendously important cog 
in the peacetime industrial life of 
the nation. And with half a world 
already at war, this giant factory, 
along with others of its kind, may 
become of even greater impor- 
tance as a mighty factor in Amer- 
ica’s national defense, because of 
its ability to switch over to tanks 
and guns and airplanes from its 
normal production of trucks, trac- 
tors, and automobiles. 


ASSEMBLY LINE. Conveyors 
the one at the right bring 

finished parts to workers on the 

assembly lines. Below, lamps ore 

adjusted as completed cars roll 

off one of the ti 

roady for test runs and the road 


Working Wonders with Cardboard 


Cardboard engineers at 
work. The frame in the 
background is designed 
for displaying perfume 


Each of the graceful 
shapes above is made 
from a flat sheet of 
cardboard, no paste 
‘or attachments being 
used. At the right, 
“radial folding” pro- 
duces raised letters 
with one easy motion 


ENGINEERING 
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OULD you fold a flat 
piece of cardboard, 
one twenty-fifth of an 


inch thick, so that it would 
support two 150-pound 
men? It sounds impossible, 
but by one of the methods 
developed by a Long Island 
City, N. ¥., group of card. 
board engineers, the trick 
accomplished with ease. Led 
by Richard E, Paige, the ex- 
perimenters have invented 
six different methods for 
folding flat cardboard into 
strong three - dimensional 
forms. discoveries 
have already brought about 
great changes in the mil- 
lion-dollar advertising-dis~ 
play industry, and are make 
ing valuable contributions 
to engineering practice by 
demonstrating the use of 
light, inexpensive materials 
that are strong because of 
their form rather than their 
bulk. Previously, cardboard 
had a limited range of use- 
ince it could not be 
folded into smooth curves, 
ised planes, 
by geometric 
igning methods, a wide 
variety of three-dimension- 
al forms like those at the 
left are easily produced. 
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Turret View Finder 
for Movie Camera 


ViEWING the scene to be recorded 
with a home-movie camera equipped 
with three lenses mounted on a tur- 
ret is simplified by the addition of a 
miniature turret holding a trio of 
viewing lenses, each showing the 
same area as one of the main lense: 
By bringing the corresponding view- 
ing lens into position, the area in- 
cluded by each taking lens is seen, 


— | 
Enlarging Meter and Timer 


ENTIRELY automatic, a meter just marketed not 
only determines the number of seconds needed for 
an enlargement exposure, but also controls the ex- 
posure, shutting off the light at the proper time. 
No test strips are required. The device adjusts itself 
automatically for prints of various sizes in which 


There's o viewing lens for each of three 
the light source is nearer or farther from the paper. 


toking lenses on this home-movie camera 


Album Displays Transparencies 


BY COMBINING the features of a slide viewer and an al- 
bum, a brand-new accessory aids amateurs who make 
small-size color transparencies. Each page of the leather- 
bound, loose-leaf album accommodates eight transparen- 
cies. The viewing device, 
With the viewer in place, a which may be stored in a 
Tomoving it fom the bsok Pocket in the album cover, 
consists of three hinged sec- 
tions. One forms the mirror, 
another a translucent win: 
dow which diffuses the light, 
and the third a holder 
against which any page of 
transparencies can be placed 
for viewing without removal 
from the album, 
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CAMERA FANS 


Tiny Flash Bulbs Get New Reflector 


The reflector in 
use. It makes pos- 
sible the use of 
midget-type bulbs 
in any flosh gun 


DESIGNED especially for 
use with the new midget- 
type photoflash bulbs, a 
new reflector unit serves 
as a flash-gun adapter. As 
shown in the photograph 
immediately at the left, 
the reflector is double, 
having a central section 
curved to cast a fairly 
concentrated spot of light. 
‘The remainder of the re- 
flector is of the parabolic 
type and throws an add:- 
tional pattern of light over 
a considerably larger area. 
Extending from the base of the reflector 
is a neck with a standard-size plug to 
fit any flash-gun socket. A bayonet- 
type socket inside the reflector accom- 
modates the midget “peanut” bulbs. 


Thermometer Is 
Set in Hose 


AS AN aid to getting ex- 
actly the right temperature 
in water used for photo- 
graphic solutions, a ther- 
mometer has been incorpo- 
rated in a rubber hose. The 
hose is attached to a com- 
bined hot-and-cold water 
faucet and the flow of water 
is regulated until the de- 
sired temperature is shown. 


E 


Dial Makes “Timer” of Any Clock 


‘TURNING any clock into a 
darkroom timer, a new dial 
can be attached or removed 
in a few seconds. A suction 
cup holds it to the glass face 
cover of the timepiece. By 
setting the dial in relation 
to the minute or second 
hand, the user can deter- 
mine by the dial's “stop” 
arrow the end of any de- 
sired exposure or develop- 
ment period. 
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Handy Camera 
View Finder 


WAIST-LeveL view finders 
that can be slipped in place 
on the front support of the 
camera are now available 
for users of folding cameras 
equipped only with eye- 
level finders, The lower 
viewpoint is often desirable, 
especially in taking pictures 
of pets and children. 


How the waist-level view finder 
mounts on the base of a camera 
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New Photo Process Yields Color Prints 


Cotoren prints that are said to compare favorably 
with natural-color photographs are made possible 
for the amateur by a new film material invented by 
Jack Crawford, a New York artist. Handled like 
bromide paper, the film is used for making a contact 
print or enlargement. Then it is bleached and tanned, 
leaving a gelatine surface which absorbs dye in direct 
proportion to the exposure of the different parts of 
the film. After the required dyes have been applied, 
a white “liquid paper” is applied to its back. 


Hondled lil 
mide pai 
contact print or 
enlargement is 
made on the film 


Wa, 


“2, 
—aa\ 


soluble dyes are 

offer, special 
dyes 
are absorbed in ratio 
to the lights and 
shades in the picture 


Gutters for Darkroom Aprons 


A DARKROOM apron with a trough around the bottom 
is a novel aid to preventing clothes and shoes from be- 
coming stained by photographic chemicals. The trough 
is produced by turning up the bottom of the lightweight, 
rubberized apron and fastening it with metal buttons 
to catch stray drops of chemicals. 


Cable Release 
Is Armored 


ARMORED shutter - re- 
lease cables, equipped 
with an outer covering 
of flexible metal, offer 
increased resistance to 
wear. With threads that 
fit standard shutters, the 
new cables are available 
in various lengths, even —_The folded-up apron edge keeps liq- 
as long as 100 feet. vids from xi ‘onto the clothes 
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Scenes can be framed in almost any 
shape with the framing outfit at the 
right. The eut-out mosis ore insert 
ed in the boxlike lens ottachment 


EYHOLES, hearts, chevrons, diamonds, 

and binocular lenses are some of the 
wide variety of framing effects for motion- 
picture scenes and titles obtainable with a 
framing unit now available. Quickly at- 
tached to any eight or sixteen-millimeter 
camera, the unit utilizes a light-tight metal 
box fitted with a vibrationproof slide in 
which various metal masks may be inserted. 


Easily Applied Fluid 
Hardens Negatives 


Now available to amateur photogra- 
phers, a liquid preparation protects neg- 
atives from scratches and finger marks, 
keeps them pliable, and prevents them 
from curling. Suitable for both still and 
motion-picture film, the material per- 
meates and becomes part of the emul- 
sion, rendering it resistant to damage. 


i 
The liquid is simply wiped over the surface 
of the negotive © soft, lintless cloth 
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Framer Gives Home Movies 


a Professional Touch 


In addition, the framer is equipped with 
eight variable irises for obtaining novel 
fade-in and fade-out effects. The iris at- 
tachments are directly adjustable by means 
of a finger control. Light in weight, the 
framing unit may be used in either a 
vertical or a horizontal position. 


New Automatic Print Drier 


ADJUSTABLE thermostatic control, automatic 
turn-off, and lintless canvas curtains are some 
of the outstanding features of a new electric 
x print drier. 


Accommodating two ten-by-four- 


teen-inch ferrotype plates, the unit may also be 
used for mat-surface drying. The apparatus 
draws only 300 watts of electric current. 
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Electric Tool Cuts 
Door-Lock Mortises 


In A single operation requiring only 
a minute or so, a new electric tool cuts 
a complete mortise for a door lock, in- 
cluding recesses for both the lock bar- 
rel and face plate. Splitting the wood 
is declared impossible, and the work is 
finished forty times as quickly as by 
hand. Once a height rod has been ad- 
justed, the device is self-locating. 


Suitcase Is Emergency Crib 


UNABLE to bring a baby’s cot aboard a war- 
refugee ship from the Mediterranean island of 
Malta, an ingenious mother converted a suitcase 
into a combination bed and carriage for her four- 
month-old son. The illustration above shows them 
packed for the trip, with the baby watching the 
view through an improvised window. A lettered The machine in use. It cuts @ mortise for a 
sign insured careful handling of the crib. door lock forty times faster than by hand 


Quarterbacks 
Match Wits at 
Table Football 


Woutn-Be quarterbacks 
may match wits with a 
new indoor football game. 
By moving a slide on a 
covered playing board, the 
“offense” may secretly call 
for any one of sixteen 
plays. At the same mo- 
ment the “defense” moves 
a second slide to what he 
thinks the play will be. 
Uncovering the board re- 
veals yardage gained or 
lost. “Accessories keep 
track of the ball and the 
progress of the game. 


The gome permits sixteen offense plays, and as many for the defense 
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By means of hoses, o refrig- 
eront is circulated through 
© truck's “cold compartment’ 


INED up overnight at a 

bank of refrigerating 
pipes outside a Los An- 
geles, Calif. ice-cream 
plant, dozens of trucks are 
cooled at once. Through 
pairs of rubber hoses and 
special couplings, the same 
refrigerant used in the factory circulates 
through each truck’s “cold compartment”— 
‘a metal chamber insulated from heat by a 
secret compound resembling gelatin. In the 


Propellerless Boat 


REQUIRING little more than a foot of wa- 
ter, a propellerless “rotorboat"” has been 
created for a customer's Mississippi River 
jaunts by a veteran St. Paul, Minn., builder. 
Its forty-horsepower gasoline en- 
gine operates twin rotors inclosed 
in cones of thirty-three-inch max- 
imum diameter. Working much like 
the blower partof a vacuum cleaner, 
the rotors draw in water and expel 
it through openings in the hull, pro- 
pelling the boat forward or back- 
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Pipes and Hoses Chill 
Trucks 


E 


ined up along the pipe line for overnight cooling 


morning, a mechanic disconnects the pipes 
and the trucks, chilled sufficiently for all- 
day service, are ready to distribute the com- 
pany's product. 


Draws Little Water 


ward according to which way they revolve. 
Intake gratings exclude weeds and debris. 
In trial runs, the $10,000 cruiser has shown 
an average speed of fifteen miles an hour. 


Thanks to the unique propelling 
the drawing ot the loft, th 


Mi Ri 


jer waters as 


NTIONS 


Bridge Traffic Is Controlled by Radio 


| P)RECTING motorists by radio has 

found practical application at the 
George Washington Bridge, linking New 
Jersey with New York City. At the ap- 
proach to the Hudson River span, a driver 
sees a sign, “Highway Radio Ahead. Tune 
550 on Your Dial.” Setting his car radio 
accordingly, he listens to clear directions 
for negotiating the maze of exit ramps 
leading to different traffic arteries. The ra- 
dio voice comes from an automatic curbside 
transmitter, by way of a wire antenna 
stretched the length of the bridge. As in 
an earlier experimental transmitter of sim- 
ilar design (P.S.M., Aug. '39, p. 56), a 
message recorded upon a magnetized steel 
tape is automatically repeated at regular 
intervals. Whenever desired, the message 
may be “erased” from the tape and a new 
one substituted. At the new George Wash- 
ington Bridge installation, officials esti- 
mate, at least half of the passing motorists 
avail themselves of the novel service. 


on @ steel tape 
in transmitter 


A. sign invites 
motorists to 
tune in on the 
radio control 


Rotary Trowels 
Quickly Smooth 
Cement Floors 


‘Turee rotary trowels, 
whirling 100 revolutions a 
minute in a new machine de- 
vised by a California inven- 
tor, make short work of 
smoothing concrete flooring 
and pavement. Powered by 
an electric motor, the 300- 
pound device exerts much 
greater pressure than can 
be applied by hand, permit- 
ting use of a mixture that 
will give a tougher and 
Mechanical mason at work, An electric motor whirls the trowel blades more uniform surface. 
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Lamp for Typists 
Holds Manuscript 


DESK LAMP and copy holder are com- 
bined in a new convenience for typists. 
Wire clips hold in the light the pages 
to be transcribed, while the lamp shade 
shields the typist’s eyes as seen in the 
photograph at the right. 


Oxygen Gives Diesels 
a Shot in the Arm 


OXYGEN fed into the intake air of a 
Diesel engine increases its power out- 
put by fifty-five percent for a few 
minutes without undue strain, accord- 
ing to Prof. Paul H. Schweitzer of 
Pennsylvania State College, who sug- 
gests that the method be used to stim- 
ulate Diesel airplane engines for the 
heavy load of taking off. 


‘Clips on the lamp stand hold the pages to be transcribed 


Kaleidoscope Paints Television Screen 


KALemoscore pictures have gone on the 


air. Just as musical selections fill interludes 
in sound broadcasting, the eye-pleasing pat- 
terns of light entertain “lookers-in” between 
television features from the National Broad- 


A koleidoscope pic- 
ture pattern as seen 
on the screen of the 
television receiver 


In the studio, simple 
designs _photograph- 
ed on film are pro- 
jected through a 
tube lined by mirrors 
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casting Company's station W2XBS. To 
transform a kaleidoscope from a child's 
plaything into a scientific novelty of 1940, 
engineers first photograph a simple design 
upon movie film. The film then passes 
through a studio projector tube lined with 
mirrors, which multiply the design eight 
times to produce a symmetrical image. Two 
auxiliary projectors make a frame for the 
pictures, and superimpose any desired words 
or symbols upon the designs. 
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come again. At right, a cicada 
‘out of its nymphal skin, and the "W" on 
wing once believed to be an omen of war 


Repeating Its Strange Cycle, 

That Insect Rip Van Winkle, 

the Periodic Cicada, Again 

Enacts the Drama of Nature 

That Terrified the Pilgrims 

as a Plague and Omen of War 
. . . 


By EDWIN TEALE 


PHOTOS BY THE AUTHOR 


Seventeen-Year Locust — 


at Plymouth, Mass., were appalled at 
the sight of hundreds of thousands of 
winged and fiery-eyed creatures crawling 
from the ground. They mistook them for 
a plague of Biblical locusts and the super- 
stitious, noticing that the letter “W" was 
formed by the wing veins of the insects, 
believed them an ominous warning of war. 
In recent weeks, descendants of these 
identical creatures have reappeared in 
Eastern woods. Once again, from Illinois 
to the Atlantic seaboard, from New Eng- 
land to Georgia, one of Nature's strangest 
dramas—the return of the seventeen-year 
locust or periodic cicada—has reached a 
climax. When that drama began, in 1923, 
Harding was president, flappers were in the 
headlines, radio was just rising into popu- 
larity. Like awakening Rip Van Winkles, 
these insects now have emerged for a few 
short weeks of sunshine and open air after 


Je 806 years ago, the Pilgrim Fathers 


This litter of omy 
intervals. After 


skins 
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nearly two decades of darkness, of sucking 
sap from rootlets, of burrowing through the 
damp earth of an insect underworld, 
While this brief mating season was at 
its height, I recently accompanied the noted 
cicada expert, William T. Davis, of Staten 
Island, N. Y., to a spot where the activity 
was greatest, the Half Hollow Hills region 
of central Long Island. Everywhere around 
us, heavy-bodied insects, with reddish eyes 
and yellow-veined wings, were fluttering 
among the trees. Riddling the ground at 
our feet were countless holes about the size 
of a .45 caliber bullet. In some places, they 
showed that the emerging insects had 
pushed their way up through gravel and 
even among small stones. Their brown, 
discarded skins clung to weeds, twigs, and 
bark, or lay in little windrows among the 
tree roots. Striking against the leaves, the 
wings of the insect hosts produced a con- 
tinuous sound like falling rain. As we 


icater the vast numbers of the insects that appear at seventeen-yeor 
ir long imprisonment in the earth, they emerge for a few weeks to mate and die 
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wound, mile after mile, along country roads, 
a steady roar like breaking surf arose on 


either hand—the din of a million tiny insect 
drums being vibrated at once as male cicadas 
vied with each other in calling for mates. 

This remarkable sight has been witnessed 
by Davis probably more often than by any 
other living man. In 1877, when he was a 
boy of fifteen, he saw it first. Today, at 
the age of seventy-eight, he still is a student 
of the cicadas. Educational institutions and 
museums in many parts of the world send 
specimens to his laboratory for study and 
classification. ‘The importance of his work 
with cicadas has been given world-wide 
recognition, Of the 170 species known to 
the United States, he originally named and 
described more than 100. 


S WE moved through woods echoing 
with the roar of the insect multitudes, 

he told me something of the curious sound- 
producing mechanism of the males. It is a 
tiny drum formed of corrugated membrane, 
located near the base of the wing. No other 
insect in the world produces sound in a 
similar way, and only the males possess the 
drums. The females are silent. Davis has 
seen the females alight near the drumming 
males, seemingly attracted by the sound. 
He has also seen other males descend beside 
such soloists and, in evident displeasure and 
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LAYING EGGS. With the hord tool shown at 
the left, the female cicada plants her eggs in 

. Below is a twig marked with egg slits, 
‘ond another split open fo reveal the eggs Inside 


jealous rage, butt their rivals like goats! 

A curious thing in connection with the 
effect of certain sounds on cicadas was ob- 
served a few years ago by a scientist in 
Kansas, He noticed that the insects alighted 
in large numbers on tractors used in plow- 
ing. The drumming of the engines 
parently attracted them to the machine: 

Some relatives of our seventeen-year 
cicada, Davis told me, use their drums to 
produce strange and alarming sound effects. 
In the West, for example, there is a dark, 
smoky-winged insect that gives an almost 
exact imitation of the rattle of a rattle- 
snake. Collectors always have to be on their 
guard. Many times they have peered into a 
bush from which they thought a cicada was 
calling, and have found instead a coiled 
and buzzing snake. 

Among the vast array of specimens, neat- 
ly pinned in wooden boxes that stand row 
on row in Davis's Staten Island laboratory, 
are most of the strange cicadas of the 
world. There is the biggest known, an in- 
sect from Borneo with a seven-inch wing 
spread and a body far larger than that of 
a humming bird. There is also the tinest 
cicada, a midget hardly half an inch long, 
from Texas. There are “stop-and-go” ci- 
cadas, beautiful creatures from the rainy 
side of the Andes, so called because they 
have bright red spots on the hind wings 
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and bright green ones on the fore wings. 
‘There is one species with a jet-black body 
and a strawberry-red nose and another 
which is bright green and known locally in 
Australia as the “Green Monday.” Probably 
the most curious of all the specimens is an 
Australian cicada with a hollow, balloon- 
like abdomen which acts as a sounding 
board to amplify the noise of the tiny drums. 

Several of the insects among the seven- 
teen-year cicadas and their relatives in 
Davis's collection were obtained under 
rather unusual circumstances. There is one 
grayish-brown desert cicada, for instance, 
which has been found only in automobile: 
The first two specimens to come to the at- 
tention of science—one arriving at Davis's 
laboratory and the other at Oxford Uni- 
versity, England—were both discovered in 
motor cars after tourists had driven through 
desert country in western state: 

In another case, a friend of Davis's was 
traveling in a remote island of the Carib- 
bean Sea when he heard cicadas in a wood- 


Locust and discarded 
of 


g 
insect relatives 


its 
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land. He made arrangements with a local 
taxi man to collect some of the insects 
and send them to Davis. The man did such 
@ good job that Davis showed his apprecia- 
tion by naming one of the cicadas in his 
honor and publishing an account of it in a 
scientific bulletin. Immediately afterwards, 
the taxi man disappeared. It developed that 
he was a fugitive from justice who had con- 
idered himself safe on the out-of-the-way 
island. Then, by capturing a bug, he had 
thrust himself into the limelight! 

While many of the 2,000 different species 
of cicadas known to entomology have 
strange shapes and even stranger habits, 
the most celebrated is still the “seventeen- 
year locust” of our Eastern States. As we 
watched the great hosts of these creatures 
in the woods of the Half Hollow Hills, Davis 
told me a few of the “it-isn't-so's” about 
them. In the first place, they are not 
locusts, but an entirely different kind of 
insect. The Pilgrim Fathers called them 
locusts and the name has stuck in spite of 
entomology. Again, the statement, found 
in many texts, that periodic cicadas—like 

tobacco and wild turkeys—are native 
only to North America, has been 
proved untrue. (Con 


wed on page 232) 


This is the drum of corrugated 

membrane with which the male 
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Here’s My Story 


EDWARD V. RICKENBACKER WAS BORN IN COLUMBUS, Oni, OcT. 8, 1890 


AFTER HIS FATHER DIED, I2-YEAR-OLD 
EDDIE, CLAIMING HE WAS [4, GOT A NIGHT 
JOB INA GLASS FACTORY. "HE WORKED 
12 HOURS A NIGHT FOR $3.50 A WEEK 


LATER, DECIDING TO BECOME AN ENGINEER, 
HE WENT TO NIGHT SCHOOL AND TOOK 
CORRESPONDENCE~SCHOOL COURSES, FASCINATED 
BY AUTOMOBILES, HE STARTED WORK WITHOUT. 
SALARY, SWEEPING FLOORS IN AN AUTO FACTORY 


EDDIE SOON WORKED HIS WAY UP To THE 
POST OF PERSONAL MECHANIC AND RACING 
ASSISTANT TO HIS BOSS, LEE FRAYER, WITH 
WHOM HE RODE IN VANDERBILT CUP RACES 
‘ON LONG ISLAND, N.Y. 


SHORTLY AFTERWARD, HE BECAME AN 
AUTOMOBILE SALESMAN. BECAUSE SPEED 
SOLD CARS IN THOSE DAYS, RICK ENTERED 

ALL THE COUNTY-FAIR AUTO RACES HE COULD 


Iw 1912, HE QUIT HIS JOB TO CONCENTRATE ON AUTOMOBILE RACING. SOON HE WAS NATIONALLY 
FAMOUS ‘AS A SPEED DEMON AT THE INDIANAPOLIS SPEEDWAY AND OTHER TRACKS 
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THE CAREER OF 


CAPT. EDDIE RICKENBACKER 


WHEN THE U.S. ENTERED THE FiRsT 
Wor War, RICK WENT TO FRANCE AS 
CHAUFFEUR TO GENERAL PERSHING, HE SOON 
TRANSFERRED TO THE AiR CORPS, LEARNED TO 
FLY, AND TAUGHT HIMSELF COMBAT TECHNIQUE 


RICKENBACKER 
BECAME COMMANDER OF 
THE FAMOUS AMERICAN 
“HAT-IN~THE-RING” 
SQUADRON, AND WON 
HONORS AS America’s 
GREATEST ACE, SHOOTING 
DOWN 26 ENEMY PLANES. 
ONCE, FLYING ALONE, HE 
ATTACKED SEVEN 
GERMAN PLANES, DOWNED: 
TWO, AND RETURNED TO 
HIS BASE UNSCATHED 


h Fi WS 


WELCOMED HOME AS A NATIONAL HERO, HE 
ORGANIZED THE RICKENBACKER MoTOR Co. 
HE THEN WORKED FOR CADILLAC AS 
ASSISTANT SALES MANAGER OF THE 


LA SALLE DIVISION 


Later, RICK SWITCHED FROM THE AUTO TO 
THE AVIATION INDUSTRY. HE NOW HEADS: 
EASTERN AIRLINES AND. THE 
INDIANAPOLIS Motor SPEEDWAY 
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“Tricycle” Trains Army Bombers 


PERCHED on an odd three-wheeled frame- 
work of metal tubing, a U. 8. Army pilot 
and his bombardier are pictured above at 
Riverside, Calif, getting in some ground 
bombing practice with an electrical ma- 
chine said to simulate actual bombing con- 
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ditions. A falling plumb bob plays the role 
of a bomb. Note that the bomb sight, a 
closely-guarded Air Corps secret since it is 
reputed to be the most accurate in the world, 
is covered with a hood to hide it from the 
prying eye of the camera. 
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Joseph Rostick, right, consulting his pilot before a flight 


Flying Dock Master 
Spots Ships by Air 


CoveriNc his “beat” by air saves 
untold time and trouble for Joseph 
Rostick, New York dock master, 
whose duty is to collect wharfage 
fees from transient boats using city- 
owned facilities. Piloted in a light 
plane along miles of waterfront, he 
readily spots new arrivals tied up 
at the piers. Thus he finds out just 
where to pay his calls when he gets 
back to earth without wasting time 
hunting his “customers.” 


Quinine Cures Fever 
in Airplanes, Too 


Quinte, long a medical stand- 
by for combating high fevers, has 
a similar value in aviation, accord- 
ing to researches made recently in 
the laboratories of the Standard 
Oil Company at Cleveland, Ohio. It 
was found that small quantities of 
the drug added to lubricating oil 
keep the oil from decomposing at 
the high temperatures produced in 
airplane engines. 


Radio Controls Seaplane Landing Buoys 


TURNED on and off 
by radio control, new 
lamps on air-filled rub- 
ber floats will outline 
safe landing lanes for 
aircraft in U. S. har- 
bors. Green lights mark 
the entrance to the 
aquatic runway, yellow 
lights are spaced along 
its 5,000-foot length, 
and red lights show its 
end. Powered by dry 
cells, the lamps are of 
the new fluorescent type 
in which glowing chem- 
fcals provide the illu- 
mination. Their dough- 
nut-shaped floats bear 
black and yellow stripes 
for daytime visibility. 
‘The softly inflated floats 
are no hazard to wa- 
ter craft, and tests 
have shown that they 
are not easily damaged 
by collisions. 


—— 
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L =——_ 
Floating markers for seaplane landing lanes. Note radio-control antennas 
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CUDDING across a broad black 
runway at the world’s largest 
airport, in New York City, an 

American Airlines transport wings 
into the air on a 1,000-mile non- 
stop flight. Up in the cockpit, a 
seasoned transport captain, vet- 
eran of hundreds of aerial voy- 
ages, guides the plane westward. 
Beside him, his assistant, called 


students Dugan and McCort 
riving ot LaGuardia Field for tr 


Edwin Horley Hatch 


HREE typical air 

line pilots—one 
from the U. 8. Army, 
one an experienced 
commercial pilot,and 
the third from the 
U. 8. Navy. 


autogiro pilot. On his return, he 
served as a flying instructor and after 
2,000 hours of commercial flying de- 
cided toenter training as an airline pilot. 


ORN in Mem- 
phis, Tenn., in 
1914, Edward Du- 


DWIN HATCH 
came to the air- 
line school from the z gan joined theU.S. 
Army Air Corps.  W. W. McCormick Navy in 1935. He 
After graduating received flight 
from the Advanced Flying School at training at Miami and 
Kelly Field, Tex., in 1939 he remained in at the Pensacola, Fla., 
the Army until January, 1940. Naval Air Station and 
then served on the 

HEN he was a junior in high school, Pensacola and the air- 

‘W. W. McCormick learned to fly. In craft carrier Ranger. 
1983 he was selected to accompany Ad- He entered the pilot 
miral Richard E. Byrd to Little America school in January,1940. Edward J. Dugan 
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the first officer, is off on his 
initial flight as a member 
of the plane crew, starting 
a transport career that will 
lead him to a $9,000-a-year 
job as captain of a flying 
flagship. 

What does it take to 
make an airline captain? 
How does a candidate quali- 
fy for the job? How is he 
trained for a post where 
he will be entrusted with 
the air safety of twenty-one 
passengers and a $120,000 
plane? 

American Airlines selects 
its pilots, at a rate now 
approaching one a day 
from three main sources 
commercial, military, and 
naval aviation. A prospec- 
tive first officer must have 
commercial license with 
at least 1,000 hours of fly- 
ing, or its equivalent in 
Army or Navy air experi- 
ence. He must be a citizen 
of the United States, and 
not more than thirty-two. 
He must have perfect 
health, a pleasing person- 
ality, and a real love for 
the job. 

Of the three budding 
first officers whose training 


examinations reveal the 
ould-be pilots’ technical 
knowledge of flying. In the 
background is the Link train- 
er used in blind-flying tests 


3 Accepted for enrollment, 
the three students draw 
their books for study. The 
stocks of manuals and instruc~ 
tion sheets will require many 
hours of burning midnight oil 
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career is followed in the ac 
companying photographs, 
one came from the Army Air 
Corps, one from duty aboard 
y aircraft carrier, and 

one from commercial flying 
on the Pacific coast. All 
three passed their physical 
examinations with flying 
colors, and started their 
training together in Amer- 
ican Airlines’ pilot-training 
school in Hangar 1 at the air- 
line headquarters, LaGuardia 
Field, New York City. 

Because the trio, like all 
other candidates for flagship 
berths, were already accom- 
plished flyers, their training 
was designed primarily to 
familiarize them with airline 
procedures and the handling 
of the giant twelve-ton 
Douglas twin-motor trans- 
port planes. Their first 
schooling consisted of a series 
of lectures given by veteran 
pilots and specialists on sub- 
jects that ranged from mete- 
orology, radio, and naviga- 
tion, to civil air regulations 
and general airline opera- 
tions. 

By observation and actual 

ork in the huge mainte- 
nance and repair shops of the 
airline, they learned about 
the operation and upkeep of 
all parts of their planes. 
hydraulic landing gear, bat- 
teries, fuel, heating and venti- 
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lating systems, engines, and 
propellers. 

In the school headquarters, 
they spent long hours under 
the hood of one of the school's 
two Link trainers, practicing 
navigation, instrument read- 
ing, location and meaning of 
radio-beam signals, and test 
approaches to various fly- 
ing fields. Each time they 
emerged from their station- 
ary flights in the Link, an 
instructor pointed: out their 
mistakes as recorded by the 
automatic device that traces 
every movement of the im- 
aginary flight. 

‘Their first actual flying as 
student officers came in the 
company's Stinson trainer 
planes. Here the fledgling 
captains practiced instru- 
ment flying in the curtain- 
shrouded cockpit. From this 
they progressed to flights in 
the transport planes, and 
finally to fifty hours of “line 
checks,” flights in regularly 
scheduled planes as a third 
member of the ship's crew 

From this two-month pe- 
riod of intensive training, the 
students finally emerged a: 
first officers, started to earn 
their monthly salary of $120. 
‘Their pay will be increased 
twenty dollars every six 
months until it reaches $350, 
when they should be ready 
for appointment as captains. 
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Air Hostesses Train 
in Dummy Cabin 


A BARREL-SHAPED, full-size du- 
plicate of airliner's cabin 
serves as room for United 
Air Lines hostesses. It also helps 
in planning interior fittings for 
giant forty-passenger planes that 
the company will put in operation 
next ar. Built at Burbank, 
Calif., the $10,000 wooden model 
measures sixty feet long—the 
length of an actual fuselage minus Hostess chats with “possengers” in the sixty-foot model of a 
the pilots’ compartment and the — fransport-plane cabin. In the exterior view above, the door 
tail section, at the end corresponds to the opening from the pilots’ cockpit 


Flat Motor Fits Inside Plane’s Wing 


FLAT ENovGH to be placed inside an airplane 
wing, to reduce air resistance, a new 1,200-horse- 
power motor is expected to increase the cruising 
range of hombing craft by as much as fifteen 
percent, and their speed by 
ten percent. A leading Amer- 
ican maker collaborated with 
the U. S. Army Air Corps to 
perfect the liquid-cooled pow- 
er plant, which measures only 
thirty-seven inches high by 
forty-four inches wide. Six 
of the engine's twelve cylin- 
ders are mounted on each side 
of the crankcase, as shown 
at left. The motor weighs 
slightly over a pound for 
each horsepower unit. 


‘An unusual arrangement of 
cylinders gives this motor 
its flat, streamline shape 
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“Owl Plane” Can't Spin or Stall 


OWL-FACED plane of new de- 
sign, said to be incapable of 
spinning or stalling, combines a 
variety of attractive features for private 
flyers. Handled like the wheel of a car, 
a control wheel steers the all-metal craft by 
operating its rudder and ailerons simul- 
taneously. On the ground, the same control 
turns a nose wheel for taxiing. Transparent 
panels give all-around and overhead vision 
for take-offs and landings, and for keeping 
out of the way of other planes in the air. A 
tricycle landing gear and special air-cush- 
ioned shock absorbers help to set down the 
two-seater machine gently. Hydraulic 
wheel brakes bring it to a full stop within 
200 feet, so that any small field may serve 
as a landing place. 
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The new light plane in flight 
over Was , 0. C. 
Lieut. Robert Sanders with o 
trophy he won in the owl 
faced craft. Photo belo 
the cockpit with dual whe 
of the 1d controls 


According to the maker, the new plane 
flies twenty-six miles on a gallon of gas, and 
a fuel capacity of fourteen gallons gives it a 
350-mile cruising range. Its sixty-five- 
horsepower motor propels it at a cruising 
speed of 105 miles an hour, and a top speed 
of 117 miles an hour. Sturdy and powerful 
enough to be flown safely in weather that 
would keep many light planes grounded, the 
new model is said to have flying character- 
istics that cause it to be little affected by 
winds of as high velocity as fifty miles an 
hour. 
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A fast reconnaissance bomber—one of the many war- 
planes being put through their paces in test flights 


Motion pictures of bits of yarn 
glued to the wings, os ot right, 
show the air flow during o stall 


In the boxlike tunnel in the cobin of the 
plane at left, photographs are taken of a 
panel carrying more than a dozen instru- 
ments that show the reactions of the ship 
to flight maneuvers with wheels, flops, 
and other parts in various test positions 


GET THIRD DEGREE 


OVIE CAMERAS, bits of colored 
yarn, and a bomblike instrument 
lowered on a cable have been help- 
ing to check the maneuvering and 

landing performance of newly completed 
warplanes at an aircraft plant near Bur- 
bank, Calif. 

Aloft on a test flight, the pilot, Milo 
Burcham, tries stalling a swift ship with 
power on and then off, landing wheels up 
and down, and wing flaps in various stages 
of extension. 

Meanwhile the flight engineer, R. L. 
Thoren, takes movies of fourteen instru- 
ments housed in a miniature tunnel, and il- 
luminated by powerful lamps. These “re- 
peater” dials duplicate the readings of 
standard dials on the plane's instrument 
board, Resulting photos show simul- 
taneously the plane's speed, the angles of 
its ailerons, positions of rudders and ele- 
vators, outside air temperature, direction 
of flight, and time to the second, 

At the same time, an assistant oper- 
ates a sixteen-millimeter movie camera 
bolted firmly to a steel post in the cabin 
and trained, through a window, on one 
wing. He photographs an air-speed me- 
ter, a clock, and the antics of seventy- 
eight short streamers of tinted yarn at- 
tached with glue to the upper wing sur- 
face. If the plane noses upward into a 
perfect stall, the strings nearest to the 
ship's fuselage, acting as tiny weather 
vanes, are the first to reveal eddies and 
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shifting movements of air flowing over the 
wing. Gradually the turbulence moves 
toward the wing tip and finally reaches the 
aileron, thus showing that lateral control 
is being maintained as long as possible, 
To measure the secret top speed of the 
plane, an additional meter is lowered 
through a door. Shaped like a bomb, it 


points directly into the air stream, no mat- 
ter how the plane turns. 

After a flight, engineers analyze the 
speed figures and the two sets of movies. 
If the dials or pieces of yarn have revealed 
any shortcomings, necessary changes are 
made to correct them, 


Top air speed—a closely guarded secret— 
is determined by sensitive indicator in a 
bomblike device that is put out from the 
door of the cabin on a long cable. The bomb 
clways points directly into the flow of air 
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Plane Radio Beacon, 
Like a Lighthouse, 
Has Rotating Beam 


SWEEPING completely around the 
horizon at the rate of sixty times 
each second, a new radio-range 
beacon constantly shows a plane 
pilot whether he is flying toward 
the beacon or at an angle to it. Per- 
fected by the Radio Corporation of 
America, the new system uses a 
tiny ground antenna consisting of 
five metal rods only two feet long 
and ten inches apart, set up as 
shown at the left. Previous s; 
tems have required towering an- 
tennas that present a flying hazard. 
In addition to the revolving beam, 
the system sends out a brief signal 
in all directions just as the narrow 
revolving beam points north. Re- 
sponding to the two signals, a 
hand on a dial on the plane's instru- 
ment panel gives a continuous read- 
ing of the angle between the direc- 
tion to the transmitter and the 
0 of the new radio-range antenna _ direction the plane is flying. 


The yardstick shows the 


Supercharged Ignition for Airplanes 


BECAUSE air within the shielding of the ing corrosion, Carl E. Swanson, an air-line 
ignition cables of airplane engines becomes electrical engineer, developed an ignition 
contaminated by moisture and combustion ‘‘supercharging"” system that forces 
gases, permitting ignition leaks and speed- thoroughly filtered air through the cables. 
Air to the cables is forced 
through a flask containing 
filtering chemicals which last 
about a week in average 
commercial planes. The new 
system already has stood the 
test of 1,500,000 miles of flying. 


stops contamination. Note the finy filter jar, right 
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He Breeds Bugs To Aid Science 


STRICT diet of “every- 

thing they like and 
plenty of it,” is the good 
fortune of the guests of a 
boarding house for insects 
conducted as a spare-time 
business by James Brann, of 
Roslyn, N. ¥. The bugs have 
little to complain about— 
until Brann ships them off in 
batches running as high as 
5,000 at a time to scientific 
research laboratories all over 
the country. Bean beetles 
and Colorado potato beetles 
make up the bulk of the live 
stock in this novel bug ranch. 
Since they are voracious eat- 
ers, a careful h is kept 
to see that they are well sup- 
plied with the plant leaves 
that they naturally prefer. 
In each large screened cage. 
sprigs of the preferred leaves —JomesBronnwitha 
are regularly replaced. batch of his co 
Breeding is accelerated or fully bred be 
halted by scientific control 
of the air in which the insects live. At eight 
five degrees F, and a high relative humidit: 
they breed rapidly, but when packed 
mailing tubes and stored in a refrigerator, 
they become virtually dormant 


Stored in arefriger- 


willremoindormant 


Colorado potato bugs feeding 
‘en lush young tomato plants. 
Right, note the beetle eggs and 
several hatched-out larvae that 
will swell the beetle inventory 
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Radium Detective Uses 


Frank Hartman on the trail of lost 
radium in a hospital corridor. At 
right, he strikes a warm scent in 
the radium-treatment room. In the 
picture af top of page he shows 
the inside of an earlier opporotus 
he made to detect the rare metal 
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ODD OCCUPATIONS 


ECOVERING lost radium, with the aid 
of a homemade electric bloodhound 
that gives off a musical note instead 
of a bark when it nears its quarry, is 

the odd avocation of Frank Hartman, of 

Philadelphia, Pa. In the past five years, 

Hartman and his apparatus—which w 

constructed largely of spare radio parts 

have recovered nearl: 
the precious, radioactiv 
it 

Pi 


$80,000 worth of 
substance after 
id been lost or misplaced in hi 
in and near Philadelphia 
At first glance, the case that houses 
the apparatus resembles a carpenter's 
tool box. Within are radio pick-up 
tubes, an amplifier, a power pack, and 
an electrical bell and gong. Batteries 
are carried in a second case. Rays given 
off by the radium cause the delicate 
mechanism to sound the bell or gong. 
Originally, Hartman used a loud- 
speaker, the disturbance caused by 


all 
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Electric Blaodhound 


radium rays being amplified into a crackling 
like radio static. This noise proved dis- 
turbing to hospital patients, however, so 
the musical chime was substituted. For 
outdoor work, the bell replaces this gong. 
In either case, the telltale sound announces 
that radium is close at hand, the frequency 
of the sound increasing as the apparatus 
is brought closer and closer. 

In a number of instances, Hartman has 
tracked down radium after it had gone 
through hospital incinerators. The radio- 
active substance cannot be destroyed by 
fire, so it remained unchanged in the ashes 
taken from the furnace. The 
difficulty lay in discovering 
which shovelful of ashes con- 
tained the radium. In some 
instances, Hartman has had 
to shovel tons of waste ma- 
terial before the rapid-fire 
sounding of the bell an- 
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nounced he had brought his quarry to bay. 

Sometimes the lost radium is discovered 
in hospital corridors, at other times in 
waste material on its way to the incinerator, 
and occasionally in the flaming furnace it- 
self. In the latter case, the ashes are 
sifted as soon as they have cooled. In only 
four of forty-three attempts has Hartman 
failed to find the radium he sought, So 
sensitive is his homemade device that it 
will begin to sound its signal when it is as 
far as 500 feet from the radioactive metal 
and will track down quantities as tiny as 
one five-thousandth of a gram. 


Hunting @ radium needle in an 
incinerator haystack. When the 
precious material is brought 
close to the detecting de 
@ gong rings. In the upper pi 
ture, Hortman picks out the lost 
rodium container with o pair of 
tweezers. It is seen in the ci 

cle—$600 saved from the ashes 
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FROM PLAY JOBS 


Elementary-school students ot Burbonk, 
Calif., play at air transport in plane 
they built from Blocks and boxes. Right, 
junior high-school boys use maps and te 
cording instruments to study the weather 


N A schoolroom at Burbank, Calif., 
year-old youngsters build a 
dummy transport plane. One of the boys 
upies the pilot's cabin, a little girl 
stands at the door taking tickets, and 
others play the parts of passengers. 
Near-by, junior high-school students re- 
build in miniature the Lockheed Aircraft 
Company's main plant; while others con- 
struct a map showing Southern Cali- 
fornia's mountains and airports. In Los 
Angeles, boys and girls of high-school 
age, and older, engage in fifty-one trades 
at the Frank Wiggins Trade School, put- 
ting on the finishing touches which pre- 
pare them to take real jobs in industry. 
From kindergarten to graduation, in- 
dustrial education in the Southwest fol- 
lows a new pattern these days. In the lower 
grades, youngsters are encouraged to learn 
all they can about principal local industries. 
If the town boasts an aircraft plant or air- 
port, they visit the scene and reproduce 
with cardboard and blocks what they see. 
Such experiences carry many of the pupils 
on to special interests, which they are en- 
couraged to develop in junior high and high 
school. In a hundred high schools in and 
around Los Angeles, boys and girls are 
being guided toward industrial jobs. Prac- 
tice accompanies theory and their studies 
take on the realism of day-by-day work. 
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By 
ANDREW 
R. 
BOONE 


Educators know that most high-school 
students cannot find jobs immediately on 
graduation. It is to help avoid this loss in 
manpower that efforts are being made to 
fit men and women to industrial jobs, and 
in the Frank Wiggins Trade School, a free 
public institution administered by the Los 
Angeles City Board of Education, both 
youths and adults may prepare in all trades. 
Thousands who started by building planes 
from blocks become skilled aircraft design- 
ers, mechanics, and sheet-metal workers. 
All students here work with their hands. 
There are no entrance examinations. Ad- 
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TO REAL JOBS 


Vocational Training Z 
from Kindergarten 
to High School Fits 
Students To Follow 


Careers in Industry 


j inding jobs for students: a trade-school official 
confers with on expert on building-trades lobor 


Preparing for o coreer in industrial photography, 
this boy is learning to operate a copying camera 


home on which stu 
brick-layers, plast 
ers will also demonstrate their ski 


mission to classes is based 
upon the applicant's personal 
fitness to profit by the train- 
ing and ability to meet the 
trade requirements for employment. De- only to train fof, but’also find’a job, each 
pending upon the demands of the trade for student learns a single specialty. 

which he proposes to fit himself, he may ‘There are no terms or semesters. Students 
either have finished the eighth grade, or may enter any time, and leave whén.they 
high school. Since the school proposes not find employment. Advisory committees:rep> 
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Astudentleorning telegraph-office routine. Mony 
large industrial concerns lend equipment to the 
trade school to help supply competent workers 
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resenting 201 employment levels meet 
regularly with the instructors, mapping 
study courses and finding jobs for both 
boys and girls, But the school’s influ- 
ence does not end here. Workers already 
emplo ck to the classrooms, where 
they learn new industrial developments 
in their various fields and perfect them- 
selves in modern working methods. 

After a student has left school, thou- 
sands of follow-ups trail him for years, 
for trade education of this sort, to be 
completely successful, must make sure 
that square pegs are fitted into square 
holes. Because of these intensive systems 
of try-outs in the elementary schools and 
specialized one-job training in the trade 
school, employers figuratively stand in 
line waiting to hire trade specialists the 
minute their instructors pronounce them 
qualified. There’s no wait between the 
Frank Wiggins certificate of eligibility 
and a job. These boys and girls know 
where they're going. 


Commercial art is only one of the 
forty-three kinds of work tought 
to girls. This student is sketch- 
ing 0 shoe for an advertisement. 
Special aptitudes shown in early 
studies determine later training 


Boys learning te be automobile 
mechanics must “eat their own 
cooking” by keeping their cars 
in repair. At the left, one of 
thom is learning how to use a 
gorage testing panel. In inset 
nother budding Gus Wilson is 
putting new finish on a fender 
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Completed cut-outs 
ore attractive dec- 
erations for walls 
of a child's room 


Billy Lee, young movie actor, applying 
colors to figures of a -cartoon 
heroes and heroines cut from soft wood 


A COLLEGE course for 
school janitors is a nov- 
el addition to the curric- 
ulum of Teacher's Col- 
lege, Columbia Univer- 
sity, in New York City. 
Given under the super- 
vision of Dr. Henry H. 
Linn, once a janitor 
himself and now super- 
intendent of grounds 
and buildings at the 
school, the intensive 
course runs for five days 
and includes instruction 
in the best methods of 
sweeping floors, polish- 
ing furniture, cleaning 
woodwork, and operat- 
ing coal and oil-burning 
furnaces. Round-table | 
discussions and stu- : 
dent-teacher consulta [oo 
tions are held. 
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Cartoon Characters 
Cut Out of Wood 


Ficures of characters seen in mov- 
ing-picture cartoon features are out- 
lined on soft wood boards recently put 
out in packaged form by a novelty 
manufacturer as an educational toy 
intended to amuse and instruct chil- 
dren. The outlines make it easy to 
cut out the figures, which may then be 
painted in appropriate colors and 
fastened to play-room or nursery 
walls for permanent decorations, as 
pictured in the photograph at the left. 


ee 


Student jonitors get some pointers on operating an oil-burner furnace 
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New Eyes and Ears 


PECIALLY built classrooms, novel 
sound-amplifying systems, and many 
other scientific aids are now making it 
easier for school children who are 

handicapped by defective hearing or im- 
paired vision. Photographs on these pages 
show how it is done at Long Beach, Calif., 
where education authorities have provided 
a striking example of the latest technique. 

Each pupil suspected of deafness, among 


To exercise a weak eye, this youngster 
wears a rubber cup over his normal ey 

At right, o deaf child learns to form 
speech sounds by watching the teacher's 
lips and feeling her breath on his hand 
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the 25,000 children in the Long Beach pub- 
lic-school system, receives a test with an 
audiometer. This instrument, outwardly re- 
sembling a radio cabinet with headphones, 
determines how much a child actually hears, 

Pupils showing marked impairment of 
hearing enter a special class, whose teacher 
talks into a microphone connected to an am- 
plifier. They listen through earphones. By 
turning a knob on an individual control box, 
each member of the class can adjust the 
volume of sound until he hears distinctly. 
Kindergarten pupils, some as young as 
three years old, may have trouble 
in learning to talk because they 
cannot hear their own words. To 
overcome this difficulty, a child 
watches the teacher's lips and feels 
her breath on the back of his hand, 
or places a hand against her throat, 
while at the same time he tries to 


At the left, @ child believed to 
be hard of hearing is being given 
© test to show how well she hears 
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for Students 


Children with impaired hearing 
listen with earphones while 
teacher talks into « microphoné 
Each hos a control box with a 
knob to regulate sound volume 


imitate the sound she is 
pronouncing, The feel of 
his own breath or throat 
serves as a guide. Correspond- 
ing sounds appear in large let- 
ters on a near-by blackboard. 
For pupils with subnormal vi- 
sion, special aids include reading 
racks for bo tilt-top desks, 
glareless tinted paper, and over- 
size pencils and chalk. Even the 
classrooms are designed to re- 
lieve strain, and studies are 
changed frequently to rest the 
eyes. If only one eye is impaired, 
it may be exercised by placing a 
rubber “blinder” over the good 
one. Some children learn typing 
on machines equipped with large 
type. These sight-conservation 
classes enable students to attend z 
school even when being treated 4 tilt-top desk brings this student's work close to his eyes. Ov. 
by an eye doctor. size pencils and glareproof tinted paper reduce 
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One-Wheel Skate 
for Rough Ground 


Coach Uses “Blocking Recorder’ 


To ArD in training football players, a “blocking record- 
er” has been devised by a Texas coach. Figures on an il- 
luminated panel, illustrated above, correspond to the 
eleven men of a team. Watching a practice play, the 
coach flashes on a green light for each man who has 
made a block correctly, and a red light for each who has 
failed. By glancing at the recorder, members of the 
team get individual reports on their performance, with- 
‘out need of verbal admonition from the coach. 


Wire Coils Clean Shotgun Barrel 
>| - For cleaning a shot- 
* 4 gun, a new tool employs 


self-sharpening coils of 
bronze wire, soft enough 


ONE-WHEELED roller skates not to damage the steel 
provide a novel means of 1o- barrel but hard enough 
comotion for a young inven- | to remove lead or rust. 
tor of Los Angeles, Calif. The The device may be fitted 
oversize wheels adapt the to a regular shotgun 
skates for use in places where cleaning rod or pulled 
there are no sidewalks or through the barrel with 
paved roads. —_ a stout cord. 


Golf-Drive Practice Aid 
Registers Hook or Slice 


A NEW indoor practice aid for golfers not 
only registers how far a drive would carry, 
but also whether it was sliced or hooked. 
Upon the impact of the club, an upright 
piece of rubber bends to strike a circular 
disk, registering the distance of the drive in 
yards upon a dial. An arrow directly in 
front of the disk shows the direction the ball 
would travel and a lever at the side resets 
the mechanism for another try. 
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“SPOTTING” DEVICE 
AIDS FOOTBALL 
ANNOUNCER 
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Lights on the larger ponel identify ployers os “spotters” press buttons 


OW can radio announcers follow the com- 
plicated maneuvers of a football game and 
still identify by name ‘the ball carrier, 

tackler, and other players involved in the ac- 
tion? One answer to the problem, worked out 
by John Beeston, research engineer for radio 
station WHO in Des Moines, Iowa, is pictured 
below. In front of the announcer is a slant-top 
box equipped with lights representing all the 
players on the home and visiting teams, Wires 
lead out to smaller control boxes, one set in 
front of an assistant, or spotter, familiar with 
the visiting football squad, and another in front 
of a home-squad spotter. The smaller units con- 
tain eleven buttons, which actuate lights on the 
main board. As the teams go into action, the 
spotters press buttons 
below the names of the 
backs or linemen en- 
gaged in the play, and 
lights flash on the main 
board to convey the in- 
formation instantly to 
the announcer. If a 
spotter makes a mis- 
take, he presses a 
twelfth button, which 
flashes a special light 
to inform the announcer 
and thus enable him 
to correct the error as 
soon as possible. 
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Lightweight, Transparent 
Rain Suit for Golfers 


PROTECTION from rain, without noticeable weight or 
interference with the wearer's freedom of movement, 
is afforded golfers by a transparent rain suit. The 
suit consists of a long-sleeved jacket and trousers. 


Face Net Protects Boat Racer 


To PRoTect the faces of outboard-motor boat-rac- 
ing pilots from possible injuries in spills, Mike Rogow- 
ski, Detroit, Mich., Outboard Association official, de- 
vised the protective cord face net pictured below. 


Anglers’ Weed Saw Clears Channel 


‘WEEDS that choke small 
fishing lakes and interfere 
with the activities of an- 
glers can be eliminated with 
an ingenious weed saw now 
available. Weighted at 
the ends, the spiral- 
bladed, flexible saw is 


attached by cables to . TWA wT] v9 

an operating handle j 

and dragged along the Ww 

lake bottom from a | ti 
rowboat. The saw is 
said to work easily at 


any depth and to clear 
a ten-foot channel, 


Dragged along the 
bottom, the spiral- 
bladed saw cuts off 
weeds in the water 
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OWING his sleeping quarters behind him 
ina compact trailer, an eighteen-year-old 
cyclist of Menominee, Mich., recently tray- 
eled nearly 1,200 miles to Boston, Mass., 
economicaily and comfortably. Post cards 
that he sold to curious spectators paid for 
his supplies during the fourteen-day jour- 


Odd Caddie Cart Carries 
Golf Bag and Clubs 


ANY golfer can easi- 
ly be his own caddie, 
with the introduction “ 
of a rolling carrier for 
a bag of clubs. Towed 
by a handle as shown 
below, the cart travels 
on rubber-tired wheels 
that will not mar the 
greens. 


Here is a caddie that 
won't make wisecracks 
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Cyclist Takes Bed Along 
in Homemade Trailer 


wz" \, 
) on Bike Luggage Rack 


ney. Streamline in shape, the sturdy trailer 
is a homemade product of his own design. 
He is shown above demonstrating his 

ing quarters to an admiring hotel doorman. 


Spring Loops Hold Load 


A HANDY new luggage carrier for bicycles 
makes it unnecessary to tie or strap the 
load in place. Twin loops of spring metal 
automatically adjust themselves to hold se- 
curely a parcel of any ordinary shape or 
size, as illustrated in the photograph above. 
A built-in red reflector button at the back 
for safety in night riding adds to the utility 
of the attachment. 
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By JOHN E. LODGE 


MELLS become visible, transpar- 


gases take shape, heat and 
cold can be seen with the naked 

eye in an amazing scientific shac 
w show being staged at the General 
Electric laboratory in Schenectady 
N. Y., as a by-product 


recent research 


with the world’s most powerful electric 
light dazzling, midget sun. 
An accidental discovery, a few months 


ago, revealed what the little lamp would 
A quarter of a mile from the labé 
y in which Dr. N. »rdon and 
his assistant, Dr. R. P. Johnson, had 
made the final experiments with the 
I searchlight experts were trying 
out one of the et suns in a new-type 
reflector. Happening to glance up when 
the searchlight was concentrating its 
glare in the direction of his laboratory, 


The midget orc lomp and its cool- 
ing water jacket. It is said to 
give out a light equal to a fifth 
of the sun's surface brightness 
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Dr, N. T. Gordon holds a piece of plate 
glass in the beam of light. Its shadow, 
seen at the right, shows circular pol 
ishing marks and’ other charactorict 


rdon was surprised to see curious lines of light 


Dr 
running through the glass of his windowpane. The rays, 
coming from a source alm¢ all as a pinpoint, 


were revealing unseen variations in 


t as sm 


ASS. 
‘That observation started Dr. Gordon ring the in- 
ne of the little lamps 


visible by a new path. He installed 


in his laboratory and projected thi across the room 
onto a white screen. When th erful rays of the tin 
lamp pass through various liquids, gases, and transpar- 


ent solids, they are refracted, or bent, just enough to 


throw a shadow on the white scree 
Such shadows, looking a great deal like ay pic- 
tures, reveal the invisible in a wide variety of forms. 


a recent visit to Dr. Gor laboratory, I 
d him rub his hands together and then hold them 
in the path of the light. On the screen appeared the 
shadow of invisible heated vapor rising his 
He uncorked a bottle of perfume and I could see, rising 
above it, a faint cloudlike image, the shadow of a smell. 
From a pitcher Dr. Gordon poured heavier-than-air car- 
bon dioxide gas, and on the screen I saw it billow dow! 
ward to envelop and extinguish a candle flame. 
When a glass jar of water was placed in the path of 
the light, I was able to watch chemical reactions and 
the mixing of colorless fluids. Hydrochloric acid, poured 
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How alcohol mixes with water, as 
teveoled by the magic shadows. 
Unlike hydrochloric acid, which 
plunges to the bottom of a gloss, 
eleohol remains near the surface 
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into the water, plunged to the bottom and 
then mushroomed out to either side. Al 

hol, on the other hand, swirled about near 
the surface without descending. When a 
piece of ice was placed in the jar, a funnel 
of cooled, descending water penetrated to 
the bottom. Glass tubes, rotated in the path 
of the light, produced patterns—some plaid, 
others formed of a series of parallel lines. 


Shadows paint a picture of invisible carbon 
dioxide gas pouring from a pitcher to put out 


ht, @ cold stream 


2 candle flame. At the 
in o jor of water 


flows down from a lump ol 
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The mask ct the left is used for viewing 
the dozing lamp when it is turned on. 
Through its dorkened glass, the midget 
sun is just a luminous rod, os seen above 


‘The former had been twisted during manu- 
facture; the latter had been rolled. Other 
tests revealed other secrets of glass. 

Dr. Gordon sees a practical application 
for the technique he has developed in the 
testing and study of glassware at factories. 
Another field where it may find widespread 
use is in teaching. Through such scientific 
shadow shows, students will be able to see 
with their own eyes chemical reactions and 
other scientific occurrences which hitherto 
have been invisible. 
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Giant Microscope Explores New Worlds 


REPORTED to be so powerful that it reveals 
disease organisms never seen before, the 
giant microscope pictured above has just 
been completed by Royal R. Rife, of San 
Diego, Calif., whose home-built instruments 
have long been ranked among the finest in 
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the world. To eliminate distortion, the’ im- 
age produced by the new two-foot-tall ap- 
paratus does not pass through the usual 
air-filled tube, but along an optical path of 
quartz blocks and prisms. Weighing 200 
pounds, the microscope has 5,682 parts. 
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Engineers gouging 


surfoce elev 


ions 


on the scale model 
of the Los Angelos 


River in o ci 


Peribalea 
studied. Note 
many bridges 
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park 


By C. W. WATERMAN 


RIDGE PIERS of novel, streamline design will let river 
floods rush smoothly past, averting dangerous and costly 
washouts. How to shape them has been learned by U. S. Army 
engineers during a year of experiments with a 385-foot model 
of the Los Angeles River in California. 

Accurately constructed to scale in one of the city's parks, the 
model represents a four-mile section of the river passing 
through metropolitan Los Angeles. Along this stretch, thirteen 
bridges and trestles span the stream, which is bordered by rail- 


Upper end of 
model, show- 
ing junction of 
Los Angeles 
River ond Are 
oyo Seco, as 
in flood stag 
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seen above, were found 
to reduce flood level 


Water piles up 0: 
2 common roundes 
while sliding quietly 
post a streamline one 


inst 


road tracks on both sides. A tributary, the 
Arroyo Seco, adds to the flood problem: Both 
channels, bone-dry beds of sand for a part of 
the year, seasonally carry vicious torrents 
from near-by mountains to the sea. In the 
model, artificial streams faithfully repro- 
duce the seething currents in miniature. 
Because obstructions in the stream de- 
termine the height for protective channel 
walls, the engineers have concentrated their 
attention upon the forest of bridge piers in 
the district. On the upstream side of a span, 
the trouble is “backwater"—flood water 
that piles up first against the semicircular 
faces of the piers, and then against the 
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bridge itself, often washing over it. This 
requires high channel walls to prevent over- 
flow. At the downstream side of a bridge, 
similar pier faces set up large waves, top- 
ping a bank that otherwise would be high 
enough. 

Simply by adding wedge-shaped exten- 
sions to streamline both faces of a pier, all 
three difficulties are eliminated, the eng- 
neers have found. When a portable model of 
the novel fairing is held against a miniatur> 
bridge, churning waters are magically 
quieted. With a wealth of such new data, 
the engineers are developing a complet: 
flood-control plan for the vicinity. 
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Robert Maiden mixing chemicals to produce perfumes for sale 


Perfumes Help Pay 
Chemistry Fan's 
College Expenses 


GertING a college education is 
a matter of scents as well as of 
dollars and cents to Robert Maid- 
en, of Palo Alto, Calif. When he 
was casting about for a way to 
defray part of the cost of a busi- 
ness course at Stanford Univer- 
sity, Maiden, now a sophomore, 
decided to make capital of his 
obby of chemistry. He there- 
fore worked out a selection of 
chemically produced perfumes, 
which he now concocts himself 
for sale to campus co-eds and to 
local shops. So successful has the 
venture become, that Maiden may 
have hit on a full-time money- 
making career which will be in a 
thriving state by the time he puts 
his books aside at the end of his 
college course and starts in to 
earn a living. 


Model Railway Gets Rolling Lift Bridge 


More than 32,000 rivets were employed in the con- 
struction of the remarkable model-railroad bridge pic 
tured below and at the right. Modeled after the Scherzer 
rolling lift bridge that carries trains of the New York, 
New Haven, and Hartford Railroad across the Housa- 
tonic River at Devon, Conn., the scale bridge represents 
three years of spare-time work on the part of Alfred 
Schellbach, of New Haven, Conn. Tipping the scales at 
fifty-eight pounds, the span is thirty-seven and a half 
inches long, the scale equivalent of 150 feet. The bridge 
has been put into service in the miniature-railway sys- 
tem of the New Haven Society of Model Engineers. 


HOBBIES 


bridge. Counterweights raise it to 
open the span as illustrated above 
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Orchids on a Window Sill 


N ORIGINAL investment of five dol- 
A lars, months of painstaking care, 
and a generous sprinkling of real in- 
genuity have made a success of Peter 
Rolph's hobby of raising costly and delicate 
orchids on a window sill of his New York 
City apartment. Although professional 
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Peter Rolph spraying water onto the 
orchid plants in his window-sill gor- 
den to maintain the proper humidity. 
At left, one of the exquisite blooms 


growers advised against the proj- 


ect, Rolph, a restaurant manager, 
bought a single five-dollar plant as 
a starter less than two years ago. 

w he has thirty-five healthy or- 
chid plants that insure, among 
them, at least one exquisite bloom 
at all times. So far, he has lost 


only a single plant. 

Rolph knew that orchids in their 
native tropical habitat thrive on an 

mosphere high in moisture con- 
tent. To assure the plants of sufficient hu- 
midity, he placed them in special pans of 
nonrusting metal and set them on top of 
a corner radiator grill. Sheets of asbestos in 
the pans soak up and maintain the required 
moisture, while thermometers and humidity 
gauges in each pan help Rolph keep an ac- 
curate check on atmospheric conditions. A 
special oil-silk curtain masks the windows 
adjacent to the orchids to shield them from 
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Probing the plant roots ond, ot 


the direct rays of the sun, 
right, brushing off insect pests 


while still affording them 
the abundance of light 
they require. 

Containers used for the 
plants are ordinary flower- 
pots. In the bottom of each 
are placed some pieces 
of broken pottery covered 
with a layer of sphagnum 
moss. The loose pieces 
prevent the moss from 
packing down too tightly, 
and also assure a free cir- 
culation of air around the 
plant. roots. 

Humidity is maintained 
between forty and sixty 
percent, and the tempera- 
ture between seventy and 
eighty degrees F, When- 
ever humidity shows signs 
of falling below the dan- 
ger point, the hobbyist 
goes to work with a spray 
gun full of water. One of 
the secrets of his success, 
Rolph believes, is the fact 
that he gives constant and 
unfailing attention to each 
plant. Once a week he examines every 


Orchids get a w 
both in the kite! 
sink with @ spon 
silk, os ot the right 


In a number of the species that he grows, 


plant leaf for signs of insect pests or blights 
of one kind or another. Each leaf is swabbed 
clean with a silk sponge, and then the 
tire plant is washed under a fine spray. 


the orchids may be propagated by subdi- 
viding. By removing the separate root 
growths and placing them in individual pots, 
new plants are started as desired. 


Surfboards from P.S.M. Sail Swiss Lake 


SURFBOARDS in Switzerland may seem out of 
place—but actually they're great sport. Con- 
structed from plans published in this magazine 
(P. S. M., June, '39, p. 174), the versatile craft 
serve for paddling races and as sailboats for two 

| Swiss enthusiasts. A bicycle-wheeled cart trans- 
' ports the boats to and from Hallwyl Lake. 
Illustrations below show one of the holiow surf- 
boards before completion, and the finished pair. 


Surfboards on Hollwyl Lake, Switzerland. 
One of the hollow craft, built from P.S.M. 
plans, is seen under construction at left 
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Twin Motors Run Giant Model Airplane 


A GIANT in its class, a model airplane 
owned by Orin Anderson, of San Antonio, 
Tex., is propelled by twin motors placed one 
above the other. Originally constructed 
by an airplane mechanic at the U. S. 
Army Air Corps training center at 
Kelly Field, Tex., the monoplane was 
designed to be controlled in the air by 
radio. When that idea was abandoned, 
Anderson acquired the ship in trade for 
model parts, and now flies it as an or- 
dinary model airplane with the controls 
fixed in one position. 


one mounted above the oth 


It tokes two tiny gasoline eng 
shown in the air at i) 


Yo propel the oversize plane mod: 


Jeweler Collects Finger Rings 


CoLLEcTING old and rare finger rings is the inter- 

esting hobby of Charles Harris, a New York City 

jeweler. Among the many items in the collection ai 

a bronze ring made for Napoleon Bonaparte from 

captured Russian cannon, a gold ring containing a 
sharp steel knife blade that springs out at the 
touch of a button, and an ancient poison ring 
set with an emerald and two rubies. The lat- 
ter ring has a hollow band designed to con- 
tain a liquid poison. Pushing one of the gems 
causes @ poison-coated pin to jut out from 
the ring band. Harris's father started the 
collection fifty years ago. 


Rare old finger rings in the collection of Charles Harris, of New York City, seen above examining a ring 
made for Napoleon Bonaparte from captured cannon. The ring in inset conceals a sharp steel blade 
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Globe-Trotter Collects Curios 


A fich found alive in on oyster 
shell is one of the oddities in 
the big collection of Harald W. 
Smith, of Oceanside, N. Y. At 
the right, the hobbyist is seen 
photographing curiosity dis- 
covered on his travels: at top, 
with part of his private museum 
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JUNKETING around the 
world for curios, with plenty 
of time and means to enjoy 
his hobby, Harold W. Smith 
has acquired an almost un- 
believable collection for his 
Oceanside, N,¥., summer 
home. While he was at an 
oyster bar in a Richmond, 
Va., hotel, he relates, an 
oyster was opened and a 
live, sizable fish jumped 
out, Smith obtained the 
fish and shell, and had them 
mounted together. Another 
of his prized oddities, a 
disk-shaped rosette of lead 
from a Civil War battle- 
field, is said to have resulted 
when a Union bullet and a 
Confederate bullet chanced 
to meet head-on in mid-air! 
Hundreds of such strange 
objects as Zulu carvings, a 
stone footprint of a prehis- 
toric raccoon, and copies of 
the world’s fifteen most fa~ 
mous diamonds fill his mu- 
seum. His adventures on 
collecting trips include a 
descent into Vesuvius, a 
ship mutiny, a visit to Afri- 
can gold fields, and a trek 
across Argentine pampas 
to the Andes. 


ONVERTED into an up- 
to-date radio station, an 

old stone observatory at Man- 
chester, N. H., now serves a threefold pur- 
As a public facility of the city, its 
-wave outfit has been turned over to 
amateur radio enthusiasts, who have formed 
a club to share its use. If an emergency 
such as a flood or hurricane cripples other 
communications, the station will keep Man- 
chester in touch with the rest of the coun- 
try. In the course of adapting the venerable 


sho’ 


The reception room on the ground floor also serves as @ clubroom 
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Manchester, N. H.., 
owned radio station, located in the old tower seen at the left 


Radio Amateurs Get 
Tower Clubhouse 


"hams" in the operating room of their city- 


landmark for these practical purposes, it 
has been renovated and preserved as one 
of the city’s historical points of interest. 

The first floor, attractively furnished as 
a reception room for visitors, also does duty 
as a clubroom for the radio “hams.” Their 
station, with call letters W1LVK, occupies 
the second floor. Its powerful transmitter 
and receiver cover all amateur frequency 
bands. In case city power 
should fail, a three-kilowatt, 
gasoline-driven generator will 
operate the plant. The top floor 
of the tower houses a work- 
shop and experimental labo- 
ratory, and three sixty-foot 
poles, supporting an antenna, 
complete the installation. 

Built by a former governor 
of New Hampshire, the round 
tower was recently presented 
with its grounds to the city. 
Public officials and leacing 
citizens devised the novel plan 
of putting the relic to use, and 
their scheme was carried out 
with Government aid as a 
W-P.A. project. The eleven- 
acre grounds surrounding the 
tower have been made into a 
public park, 
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Dr. Baldwin Lucke in his laboratory. 
frog under the 
photograph of its eye tissue infected with conc 


At right, 


¥ TRANSPLANTING malignant cancer 
cells to the eyes of frogs, Dr. Baldwin 
Lucke, University of Pennsylvania patholo- 
gist, has found a promising new way to 
study their growth in normal tissue. Period- 
ic observations and photographs through a 
powerful microscope clearly show the prog- 


Tests on Frogs Show How C 


ancer Spreads 


‘j 


. 


scope, and a highly magnified 


ress of the disease in his animal patients. 
Resulting data may eventually prove useful 


in the treatment of human sufferers. Al- 
ready the tests are reported to have revealed 
well-defined patterns, previously unknown, 
in the spread of cancer. 


a> Baby Incubator Warmed with Hot Bricks 


Hot.water bottles, or even 
heated bricks, con be used 
to warm this baby incubator 


DESIGNED to serve equal- 


» ly well in primitive or 
modern surroundings, a 
a baby incubator of novel 


plan has been built by Na- 
tional Youth Administra- 
tion boys as a health proj- 
ect for Chippewa County, 
Wis. Where current is 
available, the chamber is 
heated with electricity, 
regulated by a rheostat to 
give just the desired de- 
gree of warmth. In rural 
homes where electricity is 
lacking, the incubator is 
kept warm by placing hot- 
water bottles, hot bricks, 
or heated sandbags in a 
bottom drawer: A  ther- 
mometer, visible from the 
outside, shows when it is 
time to renew the supply 
of heat. 


POPULAR SCIENCE 


Arteries Sewed 
with Sugar Rods 
as Darning Eggs 


Robs of sugar may serve as 
“darning eggs” for sewing to- 
gether the ends of ruptured 
blood vessels, one of the most 
delicate of surgical operations. 
After fulfilling its purpose, the 
sugar would harmlessly dis- 
solve, Proposed by Sidney 
Smith, Jr., University of Chi- 
cago medical student, the 
method is reported to have 
proved successful in prelimi- 
nary trials upon animals. Be- 
low, Smith demonstrates his 
idea on a cut rubber tube. 


ney Smith, 
method of sewing up blood vessels 


Exerciser for Paralysis Victims 


Arter building seventy-eight experimental machines 
to aid victims of infantile paraly: two brothers of Los 
Angeles, Calif., have perfected ie electric exerciser 
shown above. Legs and feet of the patient are strapped 
to pedals like those of a bicycle, which are revolved in 
cither direction by a reversible electric motor. 


Odd Service Brings Movies to Patients 


A WOMAN invalid’s  § 
desire to see movies of 
the New York World's 
Fair suggested a popu- 
lar and profitable serv- 
ice to a New York mo- 
tion-picture operator. 
Now he brings his pro- 
jector to bedridden pa- 
tients, entertaining 
them with film dramas 
or with travel pictures 
of places they would 
like to be able to visit. 
For children, his reper- 
tory includes animated 
cartoons. 


OCTOBER, 1950 


MEDICINE 125 


Magnetism Provides New Tests of Blood 


sy  Bioo has surprisingly been found a 
_ magnetic substance, by Dr. C. D. Coryell 
of the University of California at Los 
Angeles. Suspended between the poles of 

an intensely powerful electromagnet, a 
tubeful of bright-red blood from the arter- 

ies is repelled. Dusky-colored blood from 

the veins is attracted. Samples affected 
by carbon monoxide, cyanides, and other 
toxic agents differ in strength of attrac- 
tion or repulsion, which may be meas- 
ured with delicate scales. This “chemical 
analysis by magnetism” offers a promis- 
ing new way to study life processes and 
methods of combating poisons. So far Dr. 
Coryell has tested twenty-five gallons of 
beef blood, and also some of his own. 


Dr. C.D. Coryell with the apparatus used 
In magnetic Blood tests Right, blood som= 
ple between poles of the 


Multiple Electric Vibrator 
Massages the Scalp 


Four hundred and eighty ar- 
tificial fingers give the scalp a 
gentle and beneficial massage, 
in a multiple electric vibrator 
just introduced. Light in weight, 
the appliance may easily be self- 
manipulated as at left, 
with the aid of two 
convenient hand grips, 
while four vibrating 
disks do their work in 
unison. The machine is 
said to stimulate the 
circulation of blood to 
scalp and brain cells 
Using the new vibrator. and to remove all dan- 
Inset shows four disks druff and loose hair. 
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< with the Net 


PHOTO-ELECTRIC cells are used in a new 
device which is said to detect the approach 
of death by color changes in the skin. 


AUSTRALIA'S Great Barrier Reef bas an 
area twice that of the State of Ohio. 


SWALLOWING occurs involuntarily in bu- 
mans about once a minute. 


NINETY-FIVE PERCENT of all the bathtubs 
in the world are in the United States. 


GOSH, WE 
CAN'T BE 
THAT, 

ort! 


BEES, roasted in oil and rubbed om the 
head, once were thought to prevent hair 
from turning gray. 

NATIONAL FORESTS comprise almost one 
tenth of all the land in the United States. 


REINDEER MILK is richest of eleven types 
listed by the U. S. Department of Agricul- 
ture. 


CURLING tendencies in papers are now 
measured by experts at the U. S. Bureau of 
Standards. 


EARTHWORMS have 900 bristles on their 
bodies with which to anchor themselves in 
the ground when birds try to jerk them 
from their burrows. 


YAAH! 
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Fish “Talks” on Radio 


A TALKING CATFISH startled listeners to a 
recent broadcast from a New York City 
radio station. When removed from his tank 
in the Staten Island, N. Y., zoo, the conver- 
sational catfish, a native of the Amazon 
region of South America, made curious 
sounds into the studio microphone as part 
of a natural-history program. 


Tree Serves as Cellar 


MAINTAINING a temperature between 
forty and fifty degrees F. the year ‘round, 
the hollow trunk of a huge maple tree serves 
as a fruit-storage cellar for a Redmond, 
Wash., family The tree cellar has room for 
400 quart fruit jars. 


kept cool in this hollow tree 
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Signpost Scrambles Geography 


ARE you as puzzled over the signpost pic- 
tured in the photograph above as is the 
somewhat amazed gentleman shown giving 
it his undivided attention? The odd high- 
way marker, strange as it appears, is not 
the result of a map maker's nightmare. It 
is an honest piece of work, erected for the 
benefit of travelers along a motor road, giv- 
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ing accurate information concerning the di- 
rection and the mileage to the places named. 
Where is the sign located? Pick a spot 
twenty-three miles from Denmark and still 
only thirty-seven miles from Mexico, and 
you have your answer. Give up? Well, it’s 
at Lynchville, Me., and the localities listed 
are all real Maine towns. 
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Un-Natural History <2. 


NO FISH, 
FROM THE 
mW PREHISTORIC 
BLIND, BONELESS 
AMPHIOKUS TO THE 
HIGHLY DEVELOPED. 
MODERN FISH, 
HAS EVER 
ACQUIRED VOCAL 
ORGANS OF 
ANY SORT/ 


REPTILES — 


Say) 


AND BIRDS Have ALL GONE IN. = 
Nor ane THE EARS oF Fish oF ANY SOAP OA CADE 
PRACTICAL USE, THOUGH FISH ARE EXTREMELY 
SENSITIVE TO VIBRATIONS / 


Fist HAVE NO DELICATE SENSE OF SMELL! 


JHE HOLES THAT CORRESPOND TO NOSTRILS 
OPEN INTO A BLIND SAC, ANO HAVE NO 
CONNECTION WITH BREATHING OR 

WITH THE BRAINS 


A Fish’s APPETITE SEEMS To BE IN NO 
WAY AFFECTED BY ANYTHING AS TRIVIAL 
AS A HOOK OR TWO IN KIS MOUTHS. 
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Curtain Vases Hold Flowers 


DRAPERIES ornamented with real flowers, instead 
of floral designs, have been introduced by a New 
York interior decorator. Pockets in lower folds of 
the curtains conceal test tubes filled with water, 
into which cut blooms may be slipped, as illustrated 
in the photograph above. The result is a gay fringe 
of blossoms to brighten a room with color. 


Funnel Treatment 
Inoculates Trees 
Against Disease 


Like human beings, trees 
can now be inoculated against 
disease. The new method em- 
ploys a funnel that is placed 
around the trunk and filled 
with a chemical solution. When 
holes are bored in the tree's 
bark, the chemical mingles 
with the sap. The illustration 
at right’shows how the method 
is used to prevent infection of a 
tree with the destructive Duten 
elm disease, or to kill any fun- 
gus already there. A major 
problem was how to make the 
funnel water-tight. This was 
solved by lining the base with 
a sheath of special material 
which fills the bark crevices to 


Greaseless Liquid 
Waterproofs Cloth 


Positive waterproofing is claimed 
for a new liquid preparation which, 
according to the maker, contains no 
grease or oil. Of special interest to 
outdoorsmen, the compound will 
make clothing, shoes, and tents im- 
pervious to moisture. It may also 
be used upon automobile tops and 
tarpaulins. Objects to be water- 
proofed must be thoroughly clean 
and dry. The fluid is applied by rub- 
bing with a cloth moistened in it. 


Clothing can be waterproofed by rubbing it 
with @ cloth moistened in the new compound 


sa le A 


provide a leakproof seal. A chemical solution in the funnel mingles with the tree's sap 
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Newlyweds’ Bungalow Costs Only $2,650 


DESIGNED especially for 
newlyweds, a model bun- 
galow erected with Fed- 
eral aid at Chester, Pa., is 
the forerunner of hun- 
dreds like it. Costing only 
$2,650, the house can be 
bought with a down pay- 
ment of $150 and monthly 
payments of $20.90, It has 
a good-size living room, 
shown in the photograph 
reproduced below, two 
bedrooms, kitchen, bath, 
and ample closet space, 


a 
ie 


Giant Wall Board Covers 
Whole Side of a Room 


‘WALL, BoaRD of giant size, so large that a 
single panel covers an entire wall without 
cracks or joints, now is available for time- 
saving “dry-built” construction. It comes in 
sheets up to eight by fourteen feet. To the 
smooth plaster surface, the manufacturer 
adds a size or primer, so that it can quickly 
be finished after erection with one or two 
coats of paint. 


Bulb Gives Bright Light 


ELECTRIC-LIGHT bulbs that give a brilliant 
white light are made possible by a new man- 
ufacturing process. Tiny wire brushes 
mounted on the filaments enable the new 
lamp to operate at higher temperatures than 
ordinary bulbs without burning out, as va- 
porization takes place at the brush tips 
rather than in the filament. 


Model home designed for young married 
It has on ample living room 
. wo bedrooms, kitchen, ond bath 


OCTOBER, 1940 HOME & FARM 131 


MENDING TAPE FOR LINEN 
Torn sheets, pillowcases, shirts, and 
other articles con be mended easily 
with a new tape which is pressed onto 
the fabric with a hot iron. Since 
contains no latex rubber, the tape 
not affected by dry-cleaning chemicals 


taste or odor is. mi 
vice connected to the fauce! 
on, purifying ozone is genercted and mixed with it 


DEEP-WELL COOKER. Among the 
novel features of o new electric range 
is @ deep-well cooker built into the 
fonge top, os shown at upper left, In 
fone model, the six-quart cooker uni 
i ‘of the large utility 
cof the range, as seen above 


TWO CLEANERS IN ONE. Weighing only 
five pounds, the vacuum cleaner at the left 

id in the hand for dusting ond 
lor jobs. into a special frame, 
‘works efficiently on floors ond carpets 
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MOTH KILLER. Every time the 
closet door is closed, o plunger 
in the fixture below forces air 
through a perforated chamber 
to spray the interior with o 
chemical that destroys moths 


TRANSPARENT FURNITURE. This bed ond choir are made 
of @ crystal-clear plostic that does not chip, split, or stain 


lustrated below. Vents in the 
top carry off the excess steam 


your hot wa- 
foucet thermom- 
eter will tell you. An indi- 
cater panel changes color 
to show if it is too cold, 
too hot, or as you want it 


cs 
speciol ink 
ond stands te: 
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Orchard Railroad Aids Peach Grower 


Lro HERMAN, of Tallmadge, Ohio, started 
his 2,500-foot electric railroad system as a 


hobby, but now it helps him to care for an 
extensive peach orchard on a six-acre tract 
surrounding his home. 


An electric loco- 


nest ond 
moths ore ki 
chemical in the trap 


Moth Trap Lures Pests 


INSTEAD of emitting an odor unpleasant 
to moths, and merely driving them to an- 
other spot, a new moth trap lures the cloth- 
destroying insects to their death. Clipped 
to a clothes hanger, the cardboard trap 
provides a convenient nest with food for 
the moths. A chemical in the trap kills 
moths, larvae, and eggs. 
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motive powered from a third rail hauls the 
rolling stock of four cars—two flat cars 
for carrying passengers, tools, and equip- 
ment, one specially built to haul spray 
hose, and a tank car for the liquid spray. 


New Concentrated Soup 
Is Easy To Prepare 


DELICIOUS soups are now available tohouse- 
wives in convenient concentrated form. ‘The 
concentrate is removed from its package, 
crumpled, and dropped into a quart of boil- 
ing water, as shown below. In a few 
minutes, a tasty and nourishing soup is 
ready to serve. 


Crumbling concentrated soup into boiling water 
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hen locking straight checd, 
side? With a "perim 
having this vital factor to good dri 


do you see to 
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A hearing test. The same volunter 
‘out most of the pictures on this and 


d Driving Tests 


SEEK THE CAUSES OF AUTO ACCIDENTS 


HAT are the real causes of auto- 
mobile accidents? In an attempt 
to shed further light on this com- 
plex problem, the Center for Safety Educa- 


tion of New York University, in coéperation 
with the State Motor Vehicle Bureau and 


“adaptometer." Temporari 
able to see normally again within a specified 


the Greater New York Safety Council, 
recently inaugurated an elaborate series of 
special tests for volunteer groups of metro- 
politan drivers. 

Twenty-five automobile operators, each 
of whom had driven at least 50,000 miles 
in the metropolitan area during the last 
five years without a single accident, form 
the first group tested, while a second group 
of twenty-five were picked from those who, 
in the same five-year period, had been in- 


In the duol-control cor of left, rood 
tests show up his skill or lock of it 


jin the driver's eyes are tested, this time for 
ion under various light intensities, to learn 
whether or not he is subject to ony niglit blindness 


e next page. Her 
Kis response to sounds of varying intensity is checked 


ea 


Ml 


volved in at least four 
accidents, one of which 
occurred within the last 
two years. By putting 
both groups through an 
extensive series of labo- 
ratory and actual driv- 
ing tests, the research- 
ers, under the direction 
of Dr. Leon Brody, of 
New York University, 
hope to be able to de- 
termine what physical 
and mental factors tend 
to make good drivers. 


To show muscular re 
tions, driver holds his 
left foot behind him 
with his right hand as 
he hops through intri- 
cate system of squares 


mand, he waits to obey it ui 
a dash light. His reaction time is again recorded 


In specially equipped laboratory rooms, 
each driver is tested for blood pressure, 
muscular codrdination, speed of reaction to 
sound and light, vision and muscular con- 
trol of the eyes, and other physical factors. 
An impressive array of instruments, in- 
cluding a dynamometer, manoptoscope, 
adaptometer, and other scientific measuring 
instruments, is employed. 

In a second group of tests, the subjects 
are sent out on the city streets in dual- 
control automobiles for actual driving tours. 
An accompanying observer rates the car 
operator's driving ability with the aid of a 
scale chart designed expressly for the pur- 
pose. The third part of the complete test 
series involves written examinations given 
to check on matters of the subject's per- 
sonality and general intelligence, as well as 
on his driving attitude and knowledge of 
the principles and practices that contribute 
toward making a person a good driver. 


ing 
with @ delicate device called a sphygmomanometer 


this devie 


the ideal seat cushion 


O, it’s not a car of the future; nor the 
past either. The strange-looking con- 
traption in which the young woman seems 
to be going for a drive is designed to gather 
information for engineers. Installed at the 


University of Michigan, at Ann Arbor, 


How the cleansing-tissue dispenser fastens under the dash 


AUTOMOBILES 


OCTOBER, 1940 


where thousands of persons have sat in it, 
the apparatus was built for a cushion man- 
ufacturer who hopes from countless meas- 
urements made on it to obtain an average- 
size automobile-seat cushion that will be 
comfortable for the majority of motorists. 


Dash Dispenser for 
Cleansing Tissue 


FACE-CLEANSING tissues, ideally 
suited for innumerable driving uses, 
are stored in a convenient dispenser 
which fits under the glove compart- 
ment of the dashboard of one new- 
model car. Finished to match the 
instrument panel, the dispenser is 
offered as an inexpensive optional 
accessory to buyers. The tissues are 
handy for dusting and polishing win- 
dows, steering wheels, and instru- 
ments. They also are a convenience 
as emergency handkerchiefs for suf- 
ferers from colds and hay fever, and 
other motoring needs. 
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Hot-Oil Flusher Cleans Gears 
‘MouNTeD on casters, an oil-heating and pumping ma- 
chine for garage use flushes automobile transmissions, 
rear ends, and crankcases with a flow of thin oil heated 
to 220 degrees F., to remove all traces of dirt, sticky 


sludge, and metallic fragments. Oil pumped by the de- 
vice is sucked back again to boost the cleaning process. 


Spark Plug with 
Skirts Prevents 
Short Circuits 


Loncer trouble-free life is 
claimed for a new spark plug 
which represents, according to 
its makers, the first major ad- 
vance in plug construction in 
more than a decade. Taking its 
cue from the skirted insula- 
tors that carry cross-country, 
high-tension wires, the porce- 
lain insulator sleeve of the 
plug is ridged by “petticoats” 
which decrease accumulation 
of dirt and grease, and in- 
crease surface area, lessening 
the chance of short-circuiting. 


S 
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Headlight Aimer Saves Time and Space 


AN OPTICAL-TYPE head- 
light aimer using a reduc- 
ing lens to focus the light 
beam on a midget cali- 
brated screen saves both 
space and working time. 
Usually, car-light testing 
jobs require up to twenty- 
five feet of clear space and 
a large target. The new 
instrument requires only 
four feet in front of a car. 
Suitable for any type of 
headlight, the device per- 
mits both vertical and hor- 
izontal adjustment. It is 
also available with a light- 


intensity meter. Four feet of space, instead of twenty-five, suffice for this tester 
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Jumbo Suit Case Shows Size 
of Sedan’s Luggage Space 


To snow dramatically the size of the lug- 
gage compartment in their sedans, the Hud- 
mn Motor Car Company built the jumbo 
‘suit case” being eyed with evident dismay 


by the porter at the right. Nearly hiding the 


ear, it has the same ca- 
pacity as the car’s trunk 
—twenty and a half cu- 
bic feet. 


Meter Helps Car Driver 
Cut Fuel Consumption 


‘How to press the foot accelerator of your 
car for the greatest gasoline economy un- 
der all conditions of driving is indicated in- 
stantly by the meter shown above. Easy to 
install on the dash, or to fasten in place by 
a windshield-molding screw, the instrument 
has a pointer which indicates whether gaso- 
line consumption is low, medium, or high. 
By observing when the consumption is high, 
a driver can keep from wasting gasoline. 
The device also indicates the proper fuel 
consumption for coasting and idling, as a 
check on motor adjustment. 


OCTOBER, 1950 


If the car's luggage com- 
portment were @ suit cose, 
it would be the size shown 


Handy Brush and Cleaner 
for White-Wall Tires 


Free of any bleaching agent or ingredi- 
ents harmful to rubber, a new preparation 
just placed on the market for motorists re- 
moves dirt, grease, and scuff marks from 
white-walled tires at the same time that it 
applies a fresh white coating. The manu- 
facturer claims that the finish will neither 
crack nor peel off. The compound is packed 
in thirteen-ounce tins, as shown in the il- 
lustration reproduced below, and a special 
cleaning brush with a convenient handle and 
fine brass-wire bristles comes with it. 


Brush-and-cleaner set to keep white tires spotless 
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Auto 
Contest 
Winners 


POPULAR SCIENCE READERS 
AIR THEIR ‘‘PET IDEAS’’ 
ON THE CAR OF TOMORROW 


TY-FOUR PERCENT, or nearly two 
thirds, of the POPULAR SCIENCE read- 
ers who submitted letters in the Car- 
Design Cogtest announced in the June 

issue, believe that the proper place for car 

motors is behind, rather than in front of, 
the car’s occupants, 

Added to this startling majority is the 
preference of forty percent of the con- 
testants for a car of functionally stream- 
line, “teardrop” design. 

In each of the percentages given, the 
figures represent nearly a unanimous opin- 


FIRST PRIZE, $50 
Wyatt Brummit, Pittsford, N. Y. 


SECOND PRIZE, $25 
Herman Schepler, Dubuque, lowa. 


THIRD PRIZE, $15 
W. H. Kindel, Pueblo, Colo. 


FOURTH PRIZE, $10 
Floyd Milton, Worthington, Minn. 


Clifford Blanks, Los Angeles, Colif.; Don W. 
Byers, Minneapolis, Minn.; Andrew P. Fischer, 
Delano, Calif.; P. McCormick Henry, East Falls 
Church, Vo.z J. Meteinick, Winnepeg, Man., 
Canada; Willard C. Rand, Kansas City, Mo.) 

Rochester, N. Y.:-Ralph G. 


| Robert R. 
140 


AUTOMOBILES 


« 


ion of all who expressed their ideas on 
those points, with scarcely a handful op- 
posing such drastic changes. 

From bumper to bumper, cars of the 
past, present, and future were appraised 
by the entrants in the contest, the winners 
of which, along with those who received 
honorable mention, are listed on this page. 
For the most part, the writers agreed that 
cars should not be larger lest they outgrow 
private garages, and, as one pointed out, 
“it's easier to change America's cars than 
her garages.” 

‘A teardrop car incorporating the various 
ideas suggested by the many contestants 
would have an underside as smooth as the 
rest of the body, and windows of trans- 
parent plastic would be flush with the body 
panels to cut down wind noise and re- 
sistance. The bodies, of one-piece, metal- 
reénforced plastic, would be so strong as 
to dispense altogether with the present- 
day chassis, while the engine, transmission, 
fluid-type clutch, drive shaft, rear axles, 
and wheels, all built as one easily removed 

would be light and economical to 
maintain. 

Many letters approved fluorescent light- 
ing both inside and out, with all exterior 
lights recessed in the body and fenders. 
Sliding doors controlled by push buttons 
would replace the hinged doors of today. 
The driver's seat, holding two or more 
people, would be close to the wide, unob- 
structed windshield, and ahead of the front 
wheels. Extending fully around the car 
would be a rubber and steel bumper of 
standard height. 
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Mechanic's Stethoscope 
Diagnoses Auto Ills 


RESEMBLING a doctor's stethoscope, a 


handy new tool enables the automobile 
mechanic to diagnose car ills. Consisting of 
a length of rod and rubber tubes leading to 
earpieces, the device is pressed against a 
spot on a motor, clutch, transmission, or 
rear end, near where the trouble is thought 
to be. It quickly locates knocks and squeaks. 


Cleaner Takes Bug Stains 
from Automobile Finish 


LATE-SUMMER drivers will welcome the 
cleaning compound shown in use in the 
picture below, for cleaning dried bugs and 
bug stains from the fenders, radiator grilles, 
windshields, windshield frames, and other 
parts of the car. It contains a chemical com- 
pound that reacts quickly on bugs without 
harming the car finish. To use the cleaner, 
the surface to be cleaned is first wet with 
water. The powder is then spriakled from 
its shaker-top can on the stained area, 
rubbed with a damp cloth, and rinsed off. 


imply rubbed on with a cloth 


The bug remover 


Owner Builds Working Model of His Car 


OCTOBER, 1940 
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REPRODUCING practically all operat- 
ing parts with such precision that they 
function perfectly, the model of a 
popular stock-model coupe shown in 
the accompanying photographs was 
copied from his own car recently by 
Philip Johnson, of Vermillion, 8S. 
Dak. Individual front springs, clutch, 
brakes, gearshift, engine fan, venti- 
lators, windows, hood, and doors, all 
operate realistically. 
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Slotted Pipe 
Easily Opens 
Radiator Drain 


RADIATOR draining 
is made easy with a 
section of %" pipe 
16” long and slotted 
at one end, as shown 
at the left. The pipe 
is easy to lower over 
the usually inac- 
cessible petcock to 
open or shut it. It 
will save scratched 
hands and spotted 
sleeves—to say noth- 
ing oftempers.—V.C. 


Tire Dust Caps 
from Erasers 


RUBBER erasers of 
the type made to slip 
over the end of a pencil 
make handy dust caps 
for tire valve stems, 
and save time when 
you stop for air.— 
W. 3.1 


RUBBER 
Pencit 
ERASER 
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Stool Gives a Lift for 
Cleaning Top of Auto 


IF you ever tried to balance 
on the running board of your 
car while washing or polishing 
the top, you'll appreciate the 
usefulness of the stool shown 
in the accompanying sketch. 
It can be made easily from a 
few pieces of wood, the dimen- 
sions of which are suggested 
in the drawing. The length of 
the legs of the stool should be 
determined by the height of 
your running board and your 
own height. Be sure to make 
it high enough to allow you to 
reach a little more than half 
way across the car top from 
either side without stretching. 
—F.G. 


Bracket Holds Both Sides 
of Car Hood at Once 


Ir 1s often necessary to hold up both sides 
of an old-style car hood while doing minor 
repair jobs, but they will not always stay 
put. A useful holder can be made from 
a 4" pipe or rod and two good-quality 
vacuum cups. Bend the rod as shown. At- 
tach a vacuum cup to each end of the rod. 
‘The distance between them depends upon 
the car, but usually about 18” is sufficient. 
To attach, fasten the vacuum cups on the 
lower edges of the hood covers, with the 
rod under the covers, as shown in the illus- 
tration above.—E. B. 
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Tool Cleans Car's Grille 
Two Strips at a Time 


‘THE little time it takes to make the 
device illustrated at the right will be well 
repaid by the speed with which it polishes 
close-spaced radiator grille strips. Soft 
countersunk rivets will hold the felt pads 
permanently in place, but good rubber 
cement may be substituted, Spacing of the 
jaws is determined by your grille strips. 
Squeezing the device causes each pair of 
pads to close on a separate strip.—F. G. 


Jack Spreads Springs 


SPREADING a car spring so that the shackle 
bolts will slip into place can be done easily 
with a bumper jack and two pieces of pipe. 
Hammer one end of each pipe flat and place 
the pieces over the ends of the jack, as 
shown. The outfit easily spreads a spring 
to the desired point —J. H. 


TROUBLE 
Lamp, 
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Easily Made Die Clears 
Damaged Axle Thread 


Wuen removing rear 
wheels, the axle threads 
sometimes become 
damaged. An easily 
made die to clear them 
may be made by cut- 
ting in half a spare nut 
of the same thread, as 
shown at the right, 
and clamping the 
halves over the undam- 
aged thread with a 
monkey wrench. The 
halves are then screwed 
off over the damaged 
thread, thereby clear- 
ing them.—S. A, T. 


cur mur 
in TWO 


START NUT 
Dawacen HERE 


[THREADS 


OF REAL service during nighttime 
repairs, particularly on the road, is 
a trouble-light outlet such as the one 
shown mounted in some convenient 
spot in the luggage compartment. 
Connected by rubber-insulated wire 
to the hot terminal of the horn or 
ammeter, and to ground, the outlet 
is a conventional wall-type unit such 
as is used in homes. In place of a 
house-current bulb in the trouble 
lamp, one of six volts is substituted. 
‘The lamp cord should be long enough 
to reach any point on the car, so that 
you will not be “caught short” in 
any emergency.—A. M. 
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Gus Beats the Heat 


'HE afternoon was sunny and hot, and 

for once there weren't any jobs stand- 

ing in the shop waiting to be worked 

on. So Gus Wilson, sitting in the shade 

of the little porch outside the office, was 
taking it easy and watching the cars go by. 
‘The suburban-town Model Garage, which 
Gus and his partner Joe Clark have built 
into a satisfactorily properous business, 
stands on a main road at the foot of a slope. 
Gus had just filled and lighted his second 
after-lunch pipe when he heard an engine 
sputter and quit, and saw a well-shined-up 
sedan stop at the beginning of the upgrade. 
A fat man wriggled out from under the 
steering wheel, and an equally fat and 
very flustered-looking woman moved over 
into the driver's seat. The man walked 
wearily around to the rear end of the car, 
took the cap off the gas tank, climbed up 
on the bumper, shouted something to the 
woman, and then blew gustily into the tank. 
‘The car began to move again, slowly and 
with a succession of back fires which 


sounded like a burst from a machine gun. 
‘The man on the bumper continued to blow 
into the tank. 

Suddenly the woman who was driving 
made a U turn. As soon as its nose was 
pointed downhill, the sedan’s engine took 
hold and ran smoothly. The car turned in 
at the driveway and stopped at the gas 
pump. The man got heavily down from his 
perch on the bumper and demanded to 
know what was the big idea, 

“I've had enough of this 
woman told him dangerously. 
you, George—get it fixed!” 

The man puffed out his cheeks—they 
were purple from his blowing—and glared 
at her. “I suppose you think J like it!” he 
said bitterly. Then he turned to Gus. 
“Name's George Hawkins—this is Mrs. 
Hawkins. Live up in Rhode Island, We've 
had this car for four years, and until day 
before yesterday we never had any trouble 
to amount to anything with it. Then it went 
bad on Mrs, Hawkins—ran all right on the 
level, but acted like 
the gas line was 
clogged every time 
she tried to go up a 
hill. We were start- 
ing on our vacation 
trip yesterday morn- 
ing, so that night I 
took the bus to a 
garage and had it 
gone over. They 
checked the carbu- 
retor and fuel pump, 
and blew out the gas 
line, and told me I 
wouldn't have any- 
thing to worry about. 
Ain't that right, 
Estelle?” 

Estelle snorted. 
Gus couldn't make 
out whether she was 
registering agreement 
or disgust. Her hus- 
band swallowed nerv- 
ously and went on 
with his tale of woe: 

“We started out 
yesterday morning, 
and for fifty miles or 
so things went all 
right. The car didn’t 
have as much pep as 


"the stout 
“I'm tellin’ 


r into reverse and again let out the clutch. “Diag- 
Gus said. “Where? And why?” Dr. Foley demanded 
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The man on the bumper con- 
tinued to blow into the tonk. 
Suddenly the woman turned 


have any real trouble. Then we got into 
the Connecticut hills, and—oh, boy! Every 
time we tried to go up a grade, the car 
acted like it had a bad case of vapor lock. 
If the hill was at all steep, the motor would 
quit dead. After a while I got the idea 
that if I blew into the gas tank it would 
force a little gas into the carburetor. ‘That 
worked well enough to keep the bus going, 
but before long I was darned sorry I'd ever 
thought of it! Every time we hit a hill, 
T'd have to climb out on the back bumper 
and blow my lungs out! 

“We called it a day early in the after- 
noon, and I took the car to a small-town 
garage. Sure, the feller there said, it was 
vapor lock, and he knew how to fix it. He 
put in a new gas line from the fuel pump to 
the carburetor, keeping it well away from 
the manifold. He charged me plenty for 
the job, but he told me I wouldn't have any 
more trouble. He's a liar! It’s been just as 
bad all day today, and I'm sick and tired 
of sitting out there on the bumper blowing 
my heart out and listening to a lot of smart 
guys make wisecracks!” 

“And I’m sick and tired 
of this whole fool trip, 
and of everything about 
it," his wife put in grimly. 
“Fix this car up so we can 
get home, Mister, and I 
swear I'll never set foot 
in it again!” 

“I don’t blame either of 
you for being disgusted,” 
Gus told them, managing 
to keep his face straight. 
“There's nothing that'll 
spoil a vacation trip 
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Use Your Head 
Instead of Your 
Hands And You'll 
Keep Cool In Any 
Kind of Weather 


By MARTIN BUNN 
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quicker than a balky car. But if you'll drive 
into the shop I think I can fix up your 
trouble for you.” 

As Mrs. Hawkins drove into the shop, 
her husband followed Gus. “Make it good, 
Mister,” he begged. “Estelle’s plenty sor 
and if you fall down she'll sure give me hell! 

“You'll be a lot more comfortable waiting 
in the office, Mrs, Hawkins,” Gus told the 
peevish lady, as he held the door open for 
her. When she had vanished in sultry 
silence he got into the car and stepped on 
the starter. The engine took off, but its 
sound told Gus that it wasn't getting 
enough gas. 

Leaving it running at moderate speed, 
Gus got out, raised the hood, and examined 
the fuel pump and carburetor. “The fuel 
pump is pumping scarcely any gas,” he re- 
marked, “The main gas line has been 
checked twice, so it's pretty certain to be 
O.K.” He leaned over and eyed the rubber 
hose connecting the gas line and the pump; 
then took it off. “This might be the joker,” 
he said. Attaching an air line to the hose, 
and holding a swarthy 
thumb over the other end 
he lowered it into a pan 
of water. Dozens of little 
bubbles formed on the 
hose and came to the sur- 
face. “That's your trouble 
maker,” he decided. 

He examined the hose 
closely, then handed it to 
Hawkins. ‘‘There are 
several small holes in it,” 
he told him. “See what's 
been happening? Gas 
hasn't been leaking out of 
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the hose. If it had been, the mechanics who 
have worked on your job would have located 
the trouble. Instead of that, air has been 
sucked in through those holes. As you 
drove uphill, the suction was stronger than 
it was on the level, and so much air got into 
the mixture that it killed your engine. 


dead every time you go into reverse. Guess 
Till have to do a job of trouble-shooting. Get 
the rear end jacked up again, Harry.” 
Harry jecked up the rear wheels. Gus 
raised the hood and relighted his pipe. 
“Get in,” he told Harry, “and step on the 
starter.” The engine started promptly and 


When you blew into the tank—that’s anew ran sweetly. “Now put her in reverse,” 
one on me—-it forced more gas into the fuel he directed. 

line, and that kept your engine running. Harry did as he was told and let out the 
Easy to fix; just a clutch, Gus’s quick 
length of new host os = eye saw a spark at 


Five minutes later 
Hawkins went into | 
the office, and then 
came out with his 
wife. She listened 
grimly to Gus's ex- 
planation of the cause 
of the trouble, and as. 
grimly to the smooth 
hum of the engine. 
‘Then she got heavily 
into the car. 

“I hope you have @ 
pleasant trip home, | 
Mrs, Hawkins,” Gus 
ventured with a grin, 

For the first time she smiled. “I guess as 
long as we've had all this trouble coming 
down here,” she said, “we might as well 
visit my sister in the city.” She looked at 
her husband, and her face grew grim again. 
“Get in, George!” she snapped. “Don't stand 
there wasting the rest of the da 

Gus watched them drive away, thanking 
his stars—-not for the first time--that he 
had remained a bachelor. Then, just as he 
was heading for the cool office porch, Dr. 
Foley drove up to the shop door. “Hello, 
Gus,” he greeted. “Busy?” 

“No, Doc,” Gus said. “Just dog lazy 

“It's the weather,” the doctor said. “May- 
be that's what's the matter with my car, 
too. I can't think of anything else. It runs 
fine going ahead, but the motor dies every 
time I put it in reverse. Diagnose that case, 
will you, Gus?” 

“Not until I've examined the patient, 
Doc,” Gus said, grinning. “Tt wouldn't be 
professional—it’ would make it seem too 
easy. You know that. Drive her in, please.” 

Dr. Foley drove into the shop. “Jack up 
the rear end, will you?” Gus asked Harry, 
the grease monkey. “Probably something 
has gone wrong with its appendix, or maybe 
its tonsils,” he told the doctor. 

But a routine check beneath the car 
failed to disclose anything wrong. 

“Huh!” Gus grunted. “Well, I'll give her 
a road test.” 

He was back inside a quarter hour. “Just 
as you said, Doc,” he remarked as he got 
out, “Runs swell going forward, and goes 


resume your 
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GUS SAYS: 


Don’t let air out of your tires on a 
long trip because they've gained | 
pressure from heat. 


gain enough pressure to do any 
harm. And letting air out will only 
make them get hotter when you 
because 


journey, 
they'll flex more. 


AUTOMOBILES 


the rear of the engine 
just before it stopped. 
He peered in, then put 
his hand in and moved 
something. “Start her 
again,” he said, “Now 
put her in reverse.” 

Harry shifted the 
lever into the reverse 
position, and again 


They won't 


let out the clutch. The 
engine continued to 
run smoothly. 


“Short circuit? 
Where? And why?” Dr. Foley demanded. 

“Here's the low-down on your trouble,” 
Gus explained. “Your engine is mounted on 
rubber, and it moves on its mountings. 
When the car is moving forward, the engine 
settles down on the mountings. But when 
you go into reverse, the forward end of the 
engine seems to be raised a little by the 
torque, and its rear end settles back a little. 
Now, the primary wire to the distributor 
passes through a narrow space between the 
dash and the oil-filler pipe. When I saw a 
spark there when Harry reversed, I knew 
what had happened—that the movement of 
the engine on its mountings had chafed 
through the insulation of the distributor 
wire, just behind the filler pipe. When the 
car was moving forward, and the engine 
settled down on its mountings, nothing 
happened. But every time you went into 
reverse, the changing position of the engine 
squeezed that bare spot on the distributor 
wire between the filler pipe and the dash. 
‘That caused a short circuit which killed 
your engine. Fix it up, Harry.” 

Dr. Foley drove away, and Gus went 
back to the office porch. Joe Clark looked 
up from a ledger. “Nothing in the shop?” 

“Nothing much,” Gus told him. “Just a 
couple of those little things that are hard 
to find and easy to fix.” 

“Nothing in them,” Joe said gloomily. 

Gus laughed. “Sure there is,” he said. 
“Not much profit, but they're swell jobs for 
a hot day—they keep the old bean working, 
and don’t make you sweat too much!” 
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By Wh nit 
KENNETH | 
MURRAY 


Below, the first 
step is to saw on 
opening through 
the wall for the 
secret door, unless 
there is already 
a door in the de- 
sired position. If 
0, the "bookcase 
may be added to it 
without difficulty 


‘ould tempt almost anyone 
ot it isn't a case and hasn't 
;or leading to another room 


So olfractive is this book 
to step up and examine th 
ony books. Instead, it's a s 


This Bookease 
% 


At left, fitting the 


white pine. Below ; 
the wood strips for around the \| 
door ond to imitate "shelves" * 
were sonded to even thickness 1 
by clamping a wooden guide \\ \ 


block to the bed of the sander 
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ECRET doors, suggesting mystery and 

intrigue, are interesting to every one. 

It is not necessary to have a valid 

reason for building a secret door, al- 
though two can readily be found. One is 
that they can be made more ornamental 
than a plain door; the other is that they 
provide a legitimate means of surprising 
and amusing friends and visitors. 

This secret door, which was built into a 
wall of the writer's office, appears to be 
a well-stocked bookcase, but when a button 
is pressed it opens silently into an adjoin- 
ing workshop and studio. The effect has 
proved particularly gratifying when the 
door is opened at the moment a visitor is 
reading the titles of the books, 

An opening about 35” wide and 74” high 
was made in the wall, and 12” wide pine 
boards were cut to make a frame. Most of 
the extra width of the frame was allowed 
to project from the wall to form the “book- 
case,” 

A piece of %” plywood (%” would be 
still better) was cut to fit loosely inside the 
frame. Wood strips about %” square were 
glued to the face of the plywood door 
around the edge to form a rim. Other strips 
of the same thickness but %” wide were 
glued across the door to look like the edges 
of the shelves. 

As it is difficult to obtain enough old books 
that may be mutilated for this purpose, it 
is best to purchase imitation book backs 


Se a 


Is a Secret Door 


from either a furniture dealer or a book- 
seller. They are commonly supplied to deal- 
ers by bookcase manufacturers in order 
to dress up their products when on display. 

If the backs are in strips, they may be 
glued directly between the shelving strips 
on the door; otherwise they should first be 
glued individually to strips of plywood of 
the proper width and thickness. A space 
should be left at the bottom of the door 
for an imitation drawer front, of plywood. 

When the door has been completed and 
hung with butt hinges, any suitable molding 
may be nailed around the front edge of the 
frame to conceal the junction of the door 
and the frame. The exposed wood parts 


may be stained and varnished or enameled. 

Fit a spring at the back to open the door, 
and in the frame install an electric door 
opener, which may be purchased from any 
well-stocked electrical dealer. 


= 


Top view, gluing book backs to plywood strips. 
The backs are then attached to the door, and an 
imitation drawer front is added as shown ot the 
left. Note how the door is hinged to the frame 
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1 Designed by DONALD A. PRICE 


INLAY DECORATION wR 
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O GREAT is the popularity of re- 

corded music that it has become 

a problem in many homes to find 

a suitable place to keep the rapid- 

ly growing accumulation of phonograph 

records. The best solution is to provide 

a cabinet especially designed to hold 
TO HOLD YOUR standard record albums. 

‘Two designs are suggested in the ac- 

companying illustrations. The first is a 

distinctly modern cabinet for a music- 


loving family that expects to build up a 
large collection of records. It has a 
. capacity of about 380 records in albums. 


‘The compartments may be subdivided, 
if desired, with spacers 4” or 6” apart 


to keep the records or albums upright 
as shown in a detail. The smaller cabi- 

net has room for about 96 records. 
Either design can be made in any 
good cabinet wood. Their modern style, 
however, makes a light finish especially 


appropriate, in which case maple, blond 


1ER DETAIL. 
” 


SPACERS + 
OR 6 APART 


Cut the quadrant from 
each leg with a dado 
head. Square end of . 
cut 18” from the top 

with a | by hand 
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walnut, or birch may be used, as desired. 
‘The design of the larger cabinet mini- 
mizes the trouble to be expected from 
shrinkage, as the grain of the principal 
parts runs in one direction. Because of this, 
the use of solid wood is permissible, al- 
though the wide boards should be glued up 
from three or four narrow strips to counter- 
act warping. This piece is well adapted for 
veneering and inlaying, and the top can be 
inlaid, if desired, with a 10” disk of walnut 
burl and a 3” diameter lacewood center, 
representing a phonograph record. 


Wabbly Circular Saw 


NORMAL POSITION 
‘OF BLADE }~-| 
NEW LIMITS, | 


Eras nesucr 
lof waBeLe 
a 


BEVELED 
WASHERS 


A TRICK sometimes 
used to make a binding 
circular saw cut more 
freely is to mount it so 
that it wabbles slightly. 
This can be done by plac- 
ing a bit of adhesive 
tape, masking tape, or 
gummed label on the 
shoulder of the mandrel as shown, Then, 
on the washer that goes against the outside 
of the saw, a similar piece is stuck. The 
washer is adjusted so that its high spot is 
diametrically opposite that on the mandrel. 
As a result, the saw wabbles slightly when 
running, thus cutting a wider slot. 

This treatment is particularly helpful 
with hollow-ground or planer-type saws 


MANOREL I Oo reR 


BEVELED 
WASHER 


Uniform bevels can be cut at any desired angle 
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The door can be hung with ordinary butt 
hinges or hinges of the invisible type. It 
is held shut with a spring “bullet” catch. 

In building the smaller cabinet, the box 
should be constructed as a unit, and the legs 
then glued and screwed in place. The top is 
secured by screws, which pass up through 
the strips at front and back, and by two 
metal angles on each side. If the back is 
to be exposed, glue and brad on strips 4” 
by %" at top and bottom of rear panel. 

Various modifications can be made of 
these designs, such as omitting the doors. 


Cuts Without Binding 


that are cutting poorly, but it is only for 
emergency use and for fairly light cutting. 
A better way is to machine a pair of 
washers or spacers, each having one sur- 
face at a very slight angle with the other. 
‘These are marked so that their beveled sur- 
faces can be placed in the same plane. Pres- 
sure on the saw is then uniform and there 
is less danger that uneven stresses will be 
set up. Saws having such a wabbling fea- 
ture built into them are on the market. 


Jig for Trimming Ends of Furniture Squares 


ConstRUCTED from scraps, the device 
shown is used for beveling or chamfering 
the ends of pieces of softwood for handmade 
furniture. The base is a piece of 2” by 4” 
about 15” long. The adjustable frame is of 
%" oak with two steel straps across the top 
to hold the chisel. Slotted box-lid supports 
provide for adjustment to different angles. 
A piece of hardwood with slotted screw holes 
serves as an adjustable stop for the work. 

Tool steel, 9” by 1” by 4”, was used in 
making the chisel. The cutting end was 
ground to a 22-deg. angle, then hardened, 
tempered, and sharpened to a keen edge on 
an oilstone.—J. C. MONTGOMERY. 
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Support for Long Boards 
Being Planed by Hand 


AMonG the various supports used for 
holding the end of long boards while being 
planed at the bench, one of the simplest and 
most convenient is that illustrated. A series 
of steps are cut out of 
the upright piece to 
permit wide work to be 
held level at different 
heights. The dimensions 
given can be altered to 
suit individual needs. 


Wuen using a step- 
ladder for repair work, 
tools and materials 
may be placed on the 
top step if strips of %” 
by 1” wood are nailed 
or screwed around the 
edge to form a tray. 
The strips will not pre- 
vent stepping on the top 
step when necessary. 


Cork Facing Improves 
Metal Sanding Disk 


IF A SANDING disk is faced with cork, the 
garnet or aluminum-oxide paper will last 
considerably longer. A roll of 1/16” or %” 
thick cork may be obtained from a mail- 
order house or craft-supply shop. Brush 
casein glue on both the cork and the metal 
disk, apply pressure, and leave to dry over- 
night. If the sanding disk happens to be a 
little out of true, use 4” cork so that it can 
be turned true after being glued. 

Rubber cement is used to fasten the 
abrasive paper to the cork. Apply a coat to 
both surfaces, let dry five minutes or more, 
apply a second coat to the cork surface, and 


2 allow wide 
ifferent heights 


Steps cut in the upri 
work to be held level ot 


Handy Racks for Punches 
and Other Small Tools 


Owe of the commonest racks for tools 
such as punches and screw drivers consists 
of a strip of wood with holes bored at inter- 
vals along one edge. Instead of mounting 
such racks flat, tilt their upper edges out- 
ward so the tools can be inserted and ex- 
tracted at a convenient angle, or bore holes 
in a series of segments cut from circular 
disks and mounted side by side. Each seg- 
ment should cover about 60 deg. of arc, with 
holes spaced every 10 or 15 deg. 


en ae 


——— 


More tools can 
be stored 
@ given crea 
Bios reciss ob 


again let it dry. Then press the disk against these types 
the cork surface.—Eric L. Buss. are installed 
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Economical 
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HOW TO MAKE ONE MOTOR 


By EDWIN M. LOVE 


MACHINE is an individ- 
ualist, usually giving 
its best when driven 
by its own motor. A 

flip of the switch, and the lathe 
whirls or the drill bites into the 
work. 

With the possible exception 
of a circular saw and jointer 
combined in one drive, the 
maximum output and conven- 
ience are achieved in the home 
workshop by allotting a motor 
to each machine. All available 
power in the motor is delivered 
to the pulley, with none wasted 
in belts and bearings along the 
line shaft. There are no belts 
to be removed or replaced, and 
no heavy motor to be dragged 
from one power tool to another. 

In actual practice, however, 
many home workers have to 
make one motor serve for sev- 
eral machines. It is sometimes 
argued, in fact, that a line 
shaft is an advantage because 
one powerful motor can be 
used instead of several small 
ones, thus saving on the pur- 
chase price and speeding up 


BEAR 
ROBERT JAACKS, WHO IS EQUIPPING 
his home workshop on a monthly budget 
cof $15, checks the speed of his scroll sow 


cular saw, a 4" jointer, and a 24" 
scroll saw. Among the accessories are a 


saw-table extension, basket guord, ond Se 
rote the first LO fp 
Ball=Beating 

set of turning chisels and a sanding disk Hanger 
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| 
Workshop Layouts — 
| 


At the right is 0 spa: 
saving layout of five ULAR SAW 
machines of standard si =a  ScRou. saw (niTINe ARBOR) 
‘ona bench top 44" by 56" = 


JOINTER 


am 
A 


Driving @ lathe from the 
motor of @ combination 
saw and jointer. Note the 
board on the jointer, which 
was placed th 

that it clears the lathe 
bed without ony difficulty 


Five Machines 
) Combined 


heavy work on the circular 
saw. Unfortunately, half- 
horsepower motors are the 
largest permitted on lighting 
circuits. ‘This size is none too 
big for the circular saw, and 
if it is required to drive shaft- 
ing as well, the saw is the 
loser. Besides, the shaft re- 
quires power when idling and 
runs up the bill for electrici- 
ty. These, in brief, are the 
pros and cons of individual 
and combination drives. 


What are countershafts and 
line shafts? 

Countershafts or jackshafts 
are short units provided with 
pulleys that serve to reduce 
or increase speed of rotation, 

“or to provide for a number of 

speeds in one machine, A line 

shaft is longer and designed to operate several 

machines. A line shaft is necessary for gaso- 

line drives, as it would be impractical to have 
an engine for each machine. 


If a power tool has a countershaft, couldn't 
other machines be driven from it? 
This is quite possible and one good way 
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to economize with motors. Most wood-turn- 
ing lathes can be fitted with countershafts; 
in fact, they must be if metal turning is to 
be done. 

The drive for the lathe will also operate 
a scroll saw or a band saw, or both. The 
scroll saw can be placed at the head of the 
lathe, with a belt direct from the shaft, or a 
shorter belt from the headstock may be 
used. If very large faceplate turning is 
often done at the left end of the lathe head- 
stock, it would be wise to have a belt long 
enough to permit the saw to stand entirely 
clear of the lathe. A band saw would be 
placed farther back or behind the lathe to 
obtain sufficient space. 

The machines could be assembled on a 
bench wide enough to take all, or on one 
built in “T” or “L” shape. It is easy to 
mount the lathe low enough so that it will 
not obstruct long or wide lumber being 
worked on the saws. An example of how a 
lathe can be placed in such an arrangement 
is shown on the preceding page. 

The higher-powered circular saw motor 
can drive a lathe as well as a jointer. Stand 
the lathe at the back of the saw, belting its 
countershaft to the motor. For cutting very 
wide stock on the saw, the headstock of the 
lathe must be removed, which is easy if a 
special wrench to use from below, or from 
the end, is made. The lathe could also be 
pulled endwise to clear wide stock. 


Mr. Love demonstrates the use of 
the lathe countershaft to drive a 
scroll saw. With a longer belt, the 
saw could be set back far enough 
from the lathe to allow the outboard 
turning of very large faceplate work 


156 


WOODWORKING 


How may more machines be arranged for 
~ driving from one motor? 


Halford R. Thomas, of Alhambra, Calif., 
has an ingenious set-up of six machines 
mounted on an old washing-machine base. 
Casters allow the group to be pushed around 
as desired, so that long boards being cut on 
the saws can be steered through the door. 

Another good arrangement, which com- 
bines five standard-size machines, is shown 
in a drawing on a preceding page. These 
are all mounted on a bench top about 44” by 
56”. The motor is connected directly to the 
line shaft, but a little change would allow 
the use of a longer shaft belted to the motor, 
giving additional speed at a little more cost, 
and permitting the saw and jointer to be 
used without need of driving the shaft. 


Is shafting difficult to install? 

No, the installation is fairly easy, A 
length of shaft will act as a straightedge. 
Slip on the needed hangers, prop the shaft 
in position, and screw the hangers in place, 
bringing the bases to a line. Tighten the set. 
screws for the height adjustment of the end 
bearings and try the shaft with the fingers. 
Binding indicates twisted bearings. The 
intermediate hangers are then adjusted, If 
the columns are not adjustable for height, 
the bases may need shimming. 

If more than one shaft length is required, 
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In Halford R. Thomas’ shop, o single 
motor drive: ircular sa 
band saw, drill press, j 


use a coupling, preferably a 
flexible one, which will take 
care of slight misalignments. 
Use clamp-on collars to limit 
end play. 


What do shafting and acces- 
sories cost? 


Shafting, ground true, can 
be bought for as little as about 
12 cents a foot for %” diam- 
eter in 24” lengths, suitable for 
driving light machines. For 
heavy work, use %”, costing 
around 25 cents a foot. Solid 
couplings in these sizes are 18 
and 29 cents up, and flexible 
rubber-cushioned couplings 25 and 40 cents. 
Bronze-bushed hangers are around 90 cents 
and $1.15; self-aligning ball bearing hang- 
ers, \%", about $4.70. Bronze bushings need 
frequent oiling; ball bearings require only 
occasional oiling and waste less power. 

‘V-belts are used almost exclusively in the 
home shop. In general, they are more ef- 


unit whe 
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Layout of the machines, 
which can be wheeled as 
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ficient and less wearing on the bearings 
than are flat belts. They cost as little as a 
cent an inch for widths of Pulleys are 
available in many sizes and prices, and are 
either die cast or pressed from sheet steel. 
‘Most of them are locked on the shaft with 
set screws, although in larger sizes keys are 
often used. With such a choice of pulley 
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sizes and belt lengths, machines can be run at 
any chosen speed and placed wherever desired. 


Can countershafts be used vertically? 

‘Yes, if equipped with ball-thrust bearings to 
carry end loads. Such arrangements can be 
used for driving drill presses and shapers, but 
they must be mounted on rigid uprights. To be 
driven from horizontal shafts, they must be 
equipped with miter gears or with a belt bent 
over a pair of pulleys to bring the belt hori- 
zontal. The expense and trouble involved usu- 
ally offset any saving effected by not buying a 
motor. 


How are pulley sizes figured? 

Roughly, rotation is proportional to diameter. 
A 2” pulley turns about twice as fast as a 4” 
pulley belted to it. For more accurate figures, 
subtract the thickness of the V-belt from the 
pulley diameters, since the belt bends near the 
center of the thickness. There is a little varia 
tion, due to belt tension, speed, and load. 

V-belts need not be drawn tight, as they grip 
with a wedging action that increases according 
to load. 

(To BE CONTINUED) 


If @ truck ond hondles 
‘are made os shown be- 
is an easy matter 
to shift the machines os 
required for various jobs 
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Hand Grinder Used on Scroll Saw for Shaping 


YY CLAMPING it to the saw sleeve of your scroll saw, 
a small high-speed hand grinder can be mounted for 
delicate shaping, routing, sanding, and the like. The 
size of the plywood bracket for attaching the grinder 
will vary, but approximate dimensions are given. The 
two main clamps are cut from %" five-ply wood, al- 
lowance being made for the thin rubber that is glued to 
the gripping surfaces. Two metal or plywood connec- 
tors are drilled for a 14” bolt and are screwed to the 
clamp plates. A wing nut locks the unit in place. 

‘A two-piece wooden guide fence is clamped to the 
saw table. If a small section of the fence is cut away, 
it will allow for the cutter when lowered. Vertical ad- 
justments can be made either with the tension adjust- 
ment screw or by moving the bracket itself. A slight 
pressure will hold the grinder rigidly—H. HANs 


The motor tool clamps 
on the scroll-saw sleeve. 


For straight shaping or 
routing, @ wooden fence 
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By RALPH G. WARING 


IN roofs, which are frequently found 
on old houses and other buildings, will 
last almost indefinitely if properly 
maintained. The roof illustrated above 
was laid in 1868 and should be good for 
another quarter of a century at least. 
Roofs should be regularly inspected in the 
fall and spring. When it is necessary to re- 
finish a tin roof, all seams, especially of the 
flat type, should be scratch-brushed and 
scraped clean and free of scaled, blistered, 
or cracked paint. The rough edges should 
be feathered down with coarse sandpaper to 
the clean metal. These areas should be im- 
mediately primed with a rust-inhibitive 
(preventing) paint and allowed to dry twen- 
ty-four hours. 
If a nail has worked its way up through 
the metal here and there, it should be driven 
down with a large nail set. Level off the 


OCTOBER, 1940 


HOW TO PATCH AND PAINT 


Old Tin Roofs 


Unbleached-muslin 
patches ore applied 
with roofing paint 
over all spots that 
have been cemented 
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holes with marine deck crack filler 
or other suitable plastic cement 
compound. Without waiting for it 
to dry, apply a thick coat of roofing 
paint over the cement; and to re- 
enforce this, lay on an oval patch 
of unbleached muslin. Smooth it out with 
the paintbrush while coating the cloth with 
paint. Allow such patches twenty-four 
hours to dry before painting the entire roof. 

For the protection of gutters, genuine as- 
phaltum-base paints thickened with short 
fiber asbestos may be used. Small leaks can 
be stopped with this heavy type asphaltum 
paint, but where badly damaged areas are 
evident, these should be coated first, then re- 
enforced with cloth patches, and immediate- 
ly recoated. 

Where new metal roofs are to be laid, the 
metal should be back primed with a modern 
rust-inhibitive metal primer before being 
seamed. The finished roof must be primed 
with the same primer before being painted. 
The newer forms of molybdenum and cop- 
per-bearing galvanized sheets are, of course, 
especially resistant to weather and rust, but 
they, too, should be given a coat of galva- 
nized-metal primer and one or two coats of 
any of the newer and better synthetic-base 
roof coatings. 
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Although inexpensive, this toy will delight any smaf girl 


Child’s Doll Bed Easily Made 
from Empty Orange Crate 


AN ORANGE crate can be made into a doll bed by 
removing the middle crosspiece and also the top 
sidepiece on each side. Then saw the head- and 
footboards to suit your fancy, and glue a spool 
under each corner for legs. If desired, reénforc- 
ing strips of wood about 14” by %” may be fastened 
to the sides of the bed at the top, and also under 
the bottom. 

Sandpaper the bed thoroughly, apply a couple 
of coats of enamel, and add a small “decal” transfer 
to the headboard.—-B. 


SOLDERING PASTE 
Petrolatum, plain 3 oz. 


Sal ammoniac 1 teaspoon 


SS ee 


Zine chloride 
Water 


Heat the water, stir in the salts until dissolved, then add the pet- 
rolatum or petroleum jelly, which is sold under various trade names, 
and boil slightly. Let cool before use. Apply to well-cleaned metals 
as a flux for solder. This is a noncorrosive flux for electrical work, 
provided all spliced joints are taped afterwards. 
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Butter-Dish Lid Covers 
Opened Stamp Pad 


To avow having to open his 
stamping-ink pad frequently each 
day, one shipping clerk uses the 
glass cover from a ten-cent butter 
dish to protect the open pad from 
dust and keep it from drying out 
The cover can be lifted off and 
replaced in much less time than 
it takes to open and close the 
tight-fitting lid of the pad. 


WANTED ... FARM TRACTOR HINTS. 
FOR HOME WORKSHOP SECTION 


If you have developed any especially 
good methods of repairing and main- 

farm tractors, send brief, il- 
lustrated articles describing them to 
this maga Cosh is paid upon 
ecceptance for all available material. 


1 teaspoon 
4 teaspoons 


POPULAR SCIENCE 


Hot-Water Tank Lines Fireplace Ash Dump 


DISCARDED hot-water 

tank with the ends cut 
off was used in constructing 
this improved fireplace ash- 
dump chute. As illustrated, a 
collapsible wooden form was 
set up for casting the walls 
and ceiling of the sump 
chamber. After the mortar 
had set, the boards compris- 
ing the form were removed 
by pulling them out through 
the clean-out door. The floor 
of the chamber was then 
cemented in flush with 
the door sill. 

Located directly over 
the chute, the ash dump 
operates through an open- 
ing in the brickwork of 
the hearth. Where the 
bricks span the open 
top of the chute, they 
are supported on short 
lengths of angle iron. 

‘The tank provides a 
safe, fire-tight lining for 
the shaft, and the smooth 
metal wall permits ashes 
to drop freely from 
the hearth to the clean- 
out door. 


Liquid Glue 
Applied with 
Ear Syringe 


Liquip glue may be 
neatly applied to any 
surface with a small 
ear syringe. The mouth 
will become sealed of 
its own accord, but 
the dry glue at the tip 
can be instantly re- 
moved by squeezing. 


Plocing the hot-water 
tank. Note collapsi 
ble form for casting 
walls of sump chamber 


STONE FOUNDATION 
Measuring Cup Prevents 
Overfilling Lanterns 


IN FILLING ofl lanterns, the use of a 
measuring cup will prevent wasting kero- 
sene by overfilling. Any can, jar, or bottle 
which holds the same amount of oil as the 
lantern will serve the purpose. There is 
then no need for pausing to watch the rising 
oil level.—J. M. 


Keeping Glass from Sliding 


Sometimes a plate- 
glass top slides around 
on a desk or table top. 
When this happens, it 
may be stopped by plac- 
ing a piece of transparent 
cellulose tape, folded with 
the sticky side out, under 
each corner as shown in 
the sketch at the left. 


OCTOBER, 1940 THE HANDY MAN 161 


Two pieces of /2” pipe pounded into 
the ground to take the handles of a 
gerbage con will keep it from being 
Knocked over. The cover is chained 


Frayed edges of a steel-wire brush can be kept from 
injuring fingers by stretching a rubber band, cut out 
of an old inner tube, around the base of the bristles 


By bending its wire bail to form two hooks, 
‘a small bucket can be hung on the clothesline 
and used to keep clothespins easily accessible 


chs of the loose-bor type 
ape is applied to the 
torte bracket sockets 


Towels will stay on 
more easily if adhe: ope 
mois to prevent rotation in 


window shade can be used as a guide to line up To prevent the upper rim of o waste basket from 
the two pins. Simply draw the shade to the marring your furniture, such os a desk, attach a 

ight and push the fie-backs in place. strip of sponge-rubber weather strip or adhesive 
ates trying to sight across by eye rubber cushion to the rim. This acts as o bumper 
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HOME SHIPSHAPE 


When shoe leather is scuffed, lift up the 
loose piece, apply clear cellulose cement 
underneath, and press toward the edges with 
your thumb nail. Scrape away excess cement 


A window washer con keep hit drying towel at 
hand by knotting one corner and inserting the 
knot in his hip pocket. It will not fall out 


. % PLYWOOD: 
% BASSWOOD 


re is often room in a kitchen cabinet 
setfeasll’@ sliding boord having a hole 
into which a bowl will fit. Then one hand 
ig free while the other stirs the contents 


Easily jig-tawed from bass- 
wood and plywood, this holder 
provides @ convenient pl 
for storing 

stopper when it is not being 
used. Fasten holder above 
the sink in a handy location 


cons. Use a piece of slim taper file and grind 
point to a pyramid shape, making all edges keen 
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Quilt blocks to be cut from silk scraps con be 
Prevented from slipping if each piece is gripped 
with fine sondpoper cut to form a double pattern 


Two-Handled Wire Brush 


Scours Scaly Paint 


AS AN AD in using a wire brush with both 
hands for scouring paint from buildings, bolt 
the short leaf from an old auto spring onto 
the brush, or use a suitable piece of strap 
iron. Drive screws into the wood at each 
side of the “handle” as shown below to keep 
it from turning. 


pip 


Butt Hinge Helps Bend 
Sheet-Metal Edges 


WITHOUT special tools it is difficult to 
bend up the edges of sheet metal neatly. 
Perfect work can be done, however, by us- 
ing a large butt hinge and a pair of slip- 
joint pliers as illustrated in the photograph 
below. The hinge makes possible the bend- 
ing of sharp corners and prevents marring 
the piece of metal. 
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Disk in Hoop Backs 


A WooneN disk, turned to fit inside an em- 
broidery hoop, is useful to back stretched 
cloth when designs have to be transferred to 
it by the hot-iron method or traced by hand. 
Strips of tape also can easily be held with 
this device for marking, as shown above. A 
fairly hard wood is the best kind for this 
purpose. 


Cardboard Box 
Converted into 
Temporary File 


Cloth 


For temporary use 
a correspondence file 
can be made from an 
ordinary two - section 
cardboard box. Remove 
an end from both sec- 
tions, and hold them to- 
gether with a couple of rubber bands, as il- 
lustrated. The file can easily be extended 
for removing and filing individual letters. 


L 
Suction-Cup Door Bumper 


To ATTACH a door bumper for temporary 
use without marring the woodwork, impro- 
vise one as shown above. A rubber suction 
cup is attached to a small cork by means of 
the screw, and the cork is forced into a rub- 
ber crutch tip. The suction cup will hold 
the bumper on any smooth surface. 
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Electrician Finds Many Uses for a Hair Drier 


AN INEXPENSIVE household electric hair 
drier is a useful workshop accessory. For 
example, in repairing a wiring system after 
a fire or where damage has been done by 
leaking water or a flood, the switches, re- 
ceptacles, and other devices can be removed 
and dried in a short time. The outlets in the 
walls and ceilings should be left open about 


ness. At 


Left, drying wet switches 
and receptacles. Below, 
blowing hot 0} 
that wos exposed to damp- 


dust from a workshop motor 


two days to allow all the wires to dry out. 

The drier will be found equally useful for 
blowing off work that is to be painted, dry- 
ing wet ignition wiring and distributors on 
cars in the garage, drying firearms that 
have been exposed to dampness, and drying 
wet motor control switches in dairies and 
similar damp places. 

‘The only change made in the drier shown 
was to remove the original screened end on 
the nozzle and attach a 3” length of brass 
tubing with the single screw used with the 
original end. The tubing seemed to make it 
more efficient. This may not be neces- 
sary for some driers.—HAROLD P, STRAND. 


on a gun 


ight, removing 
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Plywood Table Folds Against Wall 


N UNOCCUPIED space on the kitchen 
wall can be put to good use by install- 

ing a modern folding breakfast table. Ply- 
wood %” thick is an excellent material to 
use. It is assembled with screws and casein 
glue. The shelves could be of thinner stock, 
but it is somewhat simpler to use one thick- 


ness throughout. The four pairs of butt 
hinges are recessed. A wood latch holds the 


Convenient Scroll-Saw Switch 
Mounted Inside the Base 


A SWITCH mounted inside the base of a scroll saw 
gives convenient control of the machine. Drill a hole 
for the toggle of the switch and file to the required 
size. 


size. 


Dimensions of the ta- 
ble may be changed to 
suit space available 


Attach the switch inside the base with small, 
flathead machine 
screws of suitable 

W. T. B. 


TO PREVENT 
framed pictures 
from tilting to one 
side of the other, 
glue a strip of sand- 
paper along the back 
of the frame at the 
bottom. Friction 
keeps the frame 
horizontal. 
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DOTTED LINES 
‘SHOW TABLE 


3% eLywooD 
THROUGHOUT 


For 


table against wall when not in use. 
decorating the shelves, pick out ornaments, 
as far as possible, that can be screwed or 
cemented in place. 


Telescoping Dispenser 
Keeps Cotton Handy 


Tuts dispenser keeps a supply 
of cotton always within easy 
reach of the finger tips. It is made 
from a deep cardboard box, the 
inner section of which is cut down 
to half the depth of the outer one 
so that it can telescope in and 
out. An opening is then cut in it 
as shown above. 
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Praced as at the 
left and below, 
the carriage con- 
not tip when the 
babymoves about 


Wooden Legs Keep 
a Baby Carriage 
from Tipping Over 


Two wooden T's used as il- 
lustrated will prevent a baby 
carriage from tipping over, no 
matter how much a baby 
bounces around in it. This may 
prevent an accident because 
modern baby carriages are of- 
ten made with a very short 
wheel base so that it will be 
easier to maneuver them in and 
out of small homes and apartments, and around 
the furniture in the rooms. 

The horizontal part of each T bas tapered ends 
so they can be inserted into the straps on which 
the body of the carriage is suspended. ‘The verti- 
cal part is about 2” longer than a plumb line from 
straps to floor, and it is kept from slipping by a 
long hook or stiff wire, which @nnects it with the 
axle.—BERTRAM BROWNOLD, A belt checks the baby from tumbling out 


Elbow Strap 
Helps Carry 
Big Basket 


CARRYING a heavy 
basket of corn or 
other feed on the 
farm is a back- 
straining task when 
the basket is carried 
by its two handles 
in the normal way. 
If a person is rea- 
sonably muscular, it 
is much easier and 
more convenient to 
carry the basket by 
one arm with the 
aid of an arm strap 
with a hook, as 
shown. 


Feed Crock Lures Rats to Death 


Rats can be exterminated easily by the follow- 
ing method: In a 10-gal. jar, put some feed of 
various kinds, cover with a thin layer of oats, 
and place where the rats have access to it. Re- 
plenish the feed for several days to get them ac- 
customed to coming to the jar for food. Then re- 
move everything from the jar, fill it half full of 
water, and sprinkle an inch or two of oats on 
top. Since the oats float and look the same as 
usual, the rats will jump into the jar and quickly 
drown. 


Wear-Resisting Tops 
for Kitchen Tables 


Rucip, smooth, wear-resisting tops 
for kitchen tables can be made by 
gluing %" pressed composition board 
to both sides of a 1” thick core of 
poplar or other wood that does not 
warp readily. Use tempered-quality 
board of a color to match the sur- 
roundings. Fasten the rougher side 
to the core with a good grade of glue. 
As a rule you can have the work done 
at a lumber or sash-and-door mill if 
no large press is available. The table 
top shown below was finished by stain- 
ing the poplar core edges a light yel- 
low with thinned lacquer, and then 
applying two coats of floor wax to the 
top and edges. The same type of con- 
struction can be used for making 
sturdy doors. 
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Private Phone 


By KENDALL FORD 


ITH this easily built telephone set, 

you can talk to a person in another 

room or in some near-by house at al- 

most negligible cost. The only oper- 
ating expense will be the occasional renewal of 
the dry cells. 

‘The main items needed for each unit are an 
electric buzzer and a pair of old radio headphones. 
If you do not own headphones, a secondhand pair 
may be purchased cheaply at salvage stores. 
Phones that have lost their magnetism and are 
no longer sufficiently sensitive can be restored by 
the method described at the top of the following 
page. ‘ 

The parts are mounted on a 14" by 6” by 9” 
Piece of wood. All of the flat metal fittings are 
cut from 22-gauge brass, and the receiver hook is 
bent from a 5/32” round brass rod. The receiver 
case should be fitted with a small ring so that it 
may be hung on the hook. 

Headphones work better when the current flows 
through them in the proper direction. Usually 
they are marked on the back of the case with a 
+ sign to indicate the 
particular terminal that 
shouldreceive current from 
the positive terminal of 
the battery. If your head- 
phones are not so marked, 
try connecting them both 
ways to find which gives 
better results. 

Where a good water- 
pipe ground connection is 
available, only one line 
wire will be required. If 
no ground connection can 
be used, it will be neces- 
sary to run two wires be- 
tween the stations. Fence 


@ 
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Line Costs Little to Rig Up 


REMAGNETIZING PHONES [ELECTRICAL] 


7 

! 
Old radio headphones and similar telephones | 
sometimes become demagnetized and lose their | 
sensitivity. Remove the composition cap and | 
see if there is sufficient magnetism to hold the | 
metal diaphragm. If not, the magnet may be | 
recharged by making a small electro- | 
magnet as shown. The dimensions | 
are not important, but the ends | 
should be the same size and distance | 
apart as the headphone magnets. | 
Connect the electromagnet to a dry | 
cell and use a magnetic compass to | 
determine the polarity at its ends. | 
Find the polarity of the headphone | 
magnet in the same way. Place the | 

electromagnet against the headphone 

MONE Sets magnet so that opposite poles will | 
1 

i 

| 


NEADPHONE be together for about one minute. 
MAGNETS 
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wires may be used if there is no metal con. 
nection between them. 

In the wiring diagram it should be noted 
that the dry cells at each telephone are 
so connected that similar terminals on the srauuteatus ll 
telephone are connected to opposite poles 
of the dry cells. This permits all of the dry 
cells to be in series when the receivers ar 
oft their hooks. The number of dry cells 
required for the circuit will depend upon 
the adjustment of the 
buzzer and the distance es . 
between stations. For 9 ~-}————— 
short distances, one cell 
at each end is sufficient. 

When the receivers are 
in place on their hooks, 
pressing the push button 
will cause the buzzer at 
the opposite end to buzz. 
As soon as the receiver 
hook is raised, the buzzer 
circuit is automatically 
disconnected. 

If the telephone set is 
to be mounted on a wall, 
it should be kept at least 
%" from the surface so 
that the moving parts 
will have sufficient clear- 
ance. 
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Electric Branding Iron 
Marks Wood Indelibly 


You can burn your monogram or other 
design in wood, fiber board, and the like, 
with a piece of iron wire bent as illustrated, 
Lay the wire in position, place over it a 
wooden block, and apply C-clamps or 
weights. Connect the projecting ends of 
the wire to a source of electric current, 
preferably a low-voltage supply such as 
a storage battery or a soldering or welding 
transformer. You can, however, use a 
standard 115-volt source if you place suf- 
ficient resistance in the circuit to keep the 
current within safe limits. 

Leave the power on until you see smoke 
emerging from beneath the hold-down 
block, Five seconds should be enough, al- 
though you may have to experiment a little 


Bullet-Type Bed Lamp _ with wire length and diameter. 
Useful in the Shop 


A CHEAP and excellent substitute for a 
special tool lamp is one of the bullet-type 
bed lamps now in common use. This lamp 
is equipped with a clamp and a swivel 
joint by which it may be directed at prac- 
tically any angle. It is not, of course, as 
compact a lamp as the special ones sold 
for the purpose, but the cost is only about 
half as much.—T. G. Herrick. 


WHEN the tip of a soldering iron be- 
comes dirty, simply heat the iron, insert 
the tip into a wad of steel wool, and twist — Monogram branded in wood with a die of iron wire 
it around and around.—HARoLD R. KUNTZ. heated by the soldering transformer in background 


LEAD-COVERED WIRES IN CONDUIT [ELECTRICAL] 


Wiring run underground, as between the house and garage, is usually in- 
stalled in rigid conduit, and the wires should be lead covered. As this type of 
wire is larger than ordinary rubber-covered wire, a special table is needed to 
show the size of conduit in relation to the number of wires. If smaller conduit 
is used than called for in the table, the lead covering may be damaged. 


Size of __|__Three-wire 
4 | a ej 

u % 3 14"| %" 14" 1K" 
2 % Hi wmmMmil m % 
10 % %™m % MII ™% 2 
8 % 1 m m2 i 2 2 


These specifications refer to straight conduit runs or those with nominal 
offsets equivalent to not more than two quarter bends. 
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ILLUMINATING 


Band Unitorms 
and Batons 


T NIGHT performances, the Willough- 
by, Ohio, High School band arouses 
much favorable comment by the spec- 

tacular use of illuminated batons and uni- 
forms. Stadium or auditorium lights are 
turned out, and the band-uniform lamps and 
illuminated batons instantly turned on. The 
light display, with the music, provides an 
impressive spectacle. Miniature electric 
lamps and batteries of the flash-light type 
make the stunt possible, and any band can 
duplicate the effect without 
difficulty. 

The construction of an illu- 
minated baton similar to that 
used by the band is shown. On 
the ends of a length of nickel 
or chrome-plated pipe meas- 
uring about %” in outside di- 
ameter are mounted metal- 
cased, two-cell flash lights. 
‘These use the 1” diameter 
“baby” type battery cell. 

Several small holes are cut 
in the front ring and reflector 


FOUNTAIN-PEN CELL 


atin or cellulose film disks are placed behind 
the lens which, preferably, should be of the 
bullseye variety so that it will be visible 
from the side, Set screws prevent the cases 
from unscrewing out of the caps as the 
baton is whirled. The twirling of the baton 
presents a beautiful pattern in the dark. 

‘The Willoughby band also uses colored 
electric lamps installed on the shoulders, 
chest, and caps of the players’ uniforms. 
Flash-light lamps, colored filters for them, 
small flexible wires, and the necessary bat- 
tery cells are the only equipment required. 

The method of illuminating a bandsman’s 
cap is shown in detail. The lamp is turned 
on or off by screwing it in or out, and it 
should therefore fit the socket tightly enough 
to prevent its loss when partly 
unscrewed. 

Uniform lights are similarly 
arranged, but should include a 
switch. A flash light minus its 
lens is carried in a pocket. It 
is fitted with a plug which can 
be screwed into the lamp soc- 
ket, and wires run from this 
plug to lamps mounted on 
shoulders and chest or other 
parts of the uniform. So-called 
“Litz wire” is excellent because 
it is small and highly flexible. 


SEWED IN 


RUBBER,BAND 


Qo 


CovoreD 
CELLULOSE FiLm 


of each flash light to let rays Method of mounting lamp in This wire was formerly much 
from the lamp pass out ¢bandsman's cap. The bulb used for installing loop radio 
through the sides. Colored gel- must fit the socket tightly aerials——WALTER E. BURTON. 
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EXCELLENT reflectors for tubular fluorescent 
lamps can be made from ordinary galvanized- 
iron eaves trough. The photographs show a 
lighting unit for two 24” long, 20-watt lamps. 
‘Two 25” lengths of 5” trough were soldered to- 
gether along the unrolled edges, and end caps 
were soldered in place. A stiffening strip 2 
wide was soldered between the troughs, and it 
also acts as a base for the reactance units. 

Rectangular holes were cut for the lamp 
sockets, and the reactance units were fastened 
to the stiffening strip with self-tapping screws. 
‘The inside surface of the troughs were given 4 
coat of aluminum paint, followed by two coats 
of white casein paint. On the outside, the re- 
flector unit was finished with lacquer. 

A length of 3" stovepipe was separated at 
the seam, spread apart, and provided with sol- 
dered-on ends so as to form a cover for the re- 
actances and wiring. It slips down around the 
projecting parts of the sockets. The cover was 
then finished with crystal 5 
lacquer.—ERVIN WALTERS, 
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Small Trouble Lamp 
for Confined Work 


Wun splicing wires in confined 
spaces, the average trouble lamp 
gives excessive light and heat. A 
small night-light bulb with guard 
and switch attached is better for 
most work of this kind. A soft rub- 
ber plug and a weatherproof socket 
are used. The connections where 
the cord is spliced to the leads of 
the weatherproof socket and enters 
its plug should be protected with 
rubber tape, and this in turn cov- 
ered with rubber hose.—RAY BLAIN. 


fixture 
below, soldering 
two troughs to- 
gether; above, o 
completed lamp 
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GAS PLATE AND BLOWTORCH 


Melt Aluminum Scraps 


and, upper left, 
turned sunshade 
‘ond filter rings 


LUMINUM scraps can be melted 
and cast into usable shapes 
quickly and economically with 
the combined heat of a laundry 

gas plate or other gas stove and an ordi- 
nary gasoline blowtorch. The crucibles 
are discarded tin cans, which are cut as 
shown with the vertical seam to the rear 
so they are about 214” high in the back 
and from 3” to 4” high in front. The can 
is set over the burning gas jet on an an- 
gle so the high side faces to the front. 
The lighted blowtorch is set against 
the gas plate frame, and in the majority of 
cases will stay there without being held. 
The flame of the torch is directed to the in- 
side of the tin can and aimed at one side 
so that it will swirl over the aluminum. 
Small bits of aluminum scraps are added, 
and the heat melts them very quickly. 
Round aluminum stock for turning may 
be cast in discarded tins in various shapes 
and forms. It is advisable to direct the 
flame of the torch on these tins a short 
time prior to pouring the molten metal. 
Oxidation will occur unless the molten 
metal is stirred constantly, but it does no 
great harm as pure metal will pour from 
the bottom of crucible, leaving the oxidized 
metal in the crucible. One necessary warn- 
ing is to use only pure aluminum in the 
tins as various other similar metals cause 
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Pouring the aluminum from the 
into @ fin-can mold. Above, how th 


the tin itself to melt. A cast-iron crucible 
can be used successfully if available, but 
will take longer to heat. 

Castings used in turning parts for small 
motors, camera fittings, and the like, have 
been made by this method up to 4” diameter 
and 4” high, and plates up to 1” thick and 
5” square.—CHARLES H. GOTTWALT, 


Bronze-Welding Broken Gears 


WHEN a broken gear tooth has to be built 
up by bronze-welding, chip off what is left 
of the tooth and undercut the gear rim 
about 1%”. If two or more adjacent teeth 
are involved, follow the same rule, but also 
remove one third of both connecting sound 
teeth so as to strengthen the patch and ease 
the milling operation —H. J. C. 
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By W. T. BAXTER 


Instructor of Jewelry and Gem Cutting, 
‘Woodrow "Wilson ‘High ‘School, 
‘Washington, D.C. 


OCKS and mineral speci- 
mens can be sectioned on 
this easily built saw into 
slabs of any desired thick- 

ness for exhibition, scientific pur- 

poses, or for grinding into semi- 

Precious gem-stone cabochons. 

‘The saw can either be a dia- 
mond-charged disk (P.8.M., April, 
°38, p. 90) running in kerosene 
and lubricating oil, or a plain steel 
disk running in a mixture of sili- 
con-carbide grit, No. 100 mesh, 
and water to which a little fine 
clay flour has been added, If 
silicon-carbide grit is used, be 
sure all bearings are protected. 

A disk 10” or 12” in diameter 
is satisfactory for most purposes. 
Galvanized iron, 22 or 24 gauge, 
may be used for the grit saw, but 
a hard steel disk of 20 or 22 gauge 
(B.&S.) is required for making the diamond 
saw. 

Reduce the speed of the arbor to around 
400 r.p.m. Where a bench-type buffer-grind- 
er head or a so-called “saw mandrel” is 
used, a countershaft will do this. If the 

rbor is mounted directly on the side of the 
box, use a large pulley. Both methods are 
illustrated. 

Any size box can be used, but one from 
24” to 36” in length and about 24" wide is 


truing 
ft, how 
Hension is applied 


The thickness regulator at top. Pipe and fittings cost 75 cents, threading $1, and welding 75 cents 
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THIS SPINDLE 
REVERSED 


HARDWOOD 
Bare 
4-4 ARM 


Alternate Method 
of Holding Specimen 


usually large enough. Mount the box on a 
suitable table. Build a well into the box 
underneath the disk for the abrasive or oil. 
If grit is to be used, line the box with gal- 
vanized iron or preferably copper. Tin is « 
suitable lining for the diamond saw because 
oil is used, Shield the top of the box directly 
over the disk to avoid splashing. A light 
built into the box to illuminate the saw is 
handy. 

In making the pipe assembly for the top, 
have the large pipe welded onto the small 
pipe. The weld should be 
ground down below the level 
of the large pipe. The right- 
hand end of the large pipe 


groov 
before applying tension 


HADED 
LAMP 


Above, countershaft mounted under table. 
Left, machine with arbor on side of box 
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must, of course, be threaded to fit the flanges. 

Tension is applied to the arm to hold the 
specimens against the blade by means of a 
screen-door spring, small rope, and pulleys. 
Hold the specimen against the blade until a 
shallow groove is formed before applying 
tension. Note the wooden ratchet for hold- 
ing the arm forward while clamping or 
traversing the specimen. 

When the saw is in operation, a cloth is 
hung in front to prevent splashing. Two 
hooks for this purpose are soldered on the 
front of the shade over the lamp. They can 
be seen in the photo which shows the first 


step in starting to cut a specimen. ‘The saw 
cuts froin the top toward the bottom of the 
specimen. 

The sawing disk must be true. A quick 
method of truing a bumpy disk is shown at 
the beginning of the article. The saw pivots 
on a bolt dropped through the arbor hole 
into a hole in a 4” by 4” sliding block, and 
the block is pushed forward until the blade 
touches an abrasive wheel. If the sliding 
block wears or fits too loosely, soak it in 
water a few minutes before using. A wet 
sponge held on the disk near point of cut- 
ting will prevent burning. 


Slotted Lathe Tool Post Stays in Adjustment 


ONE advantage of the lathe tool post il- 
lustrated is that it holds the cutter bits at 
the proper height, and when the position 
of the tool is changed, the height does not 
have to be readjusted. In addition, it elimi- 
nates the necessity for tool-bit holders. 

‘To slot the tool holder, drill a 4” hole 
through it as shown, and clamp it to the 
compound rest with the holding stud. An 
end mill is placed in the headstock, and the 
block is shimmed up so that the bottom of 
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The large slot in the holder is used for various turn- 
ing tools, ond the other slot for a parting tool 


Hose Prevents Breaking 
New Gauge Glass 


WHEN the glass tube of a water or steam 
gauge is being replaced, it pays to protect 
it with a slit length of rubber hose. This 
is pushed to the end where the wrench is 
being applied and prevents breakage in case 
the wrench slips. 

THE cutting edge of a carbide-tipped tool 
should never be as thin as if the tool were 
made of high-speed steel—H. J. C. 
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the milling cutter will cut a slot that will 
be %" below the center line of the lathe 
when the block is later clamped directly to 
the compound rest without shims. 

The slot on the other side for holding a 
parting tool is cut in 7/32" deep with a 
7/16" end mill, Its height depends upon the 
lathe on which the holder is to be used. 
Next, insert a %" key-seat cutter and mill 
this slot as shown. 

The tool bits are held with hollow-head 
safety set screws. The regular tool-post 


wedge is used to adjust the height of the 
cutter bit. 
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FOLD DOWN 
<<ON DOTTED 
LINES 


MAbE for use with abrasive wheels on 
high-speed hand grinders, this little guard 
will protect the eyes from flying particles. 
It is cut from thin spring brass to the shape 
shown, and the clips are bent to grip the 
chuck sleeve firmly. Approximate dimen- 


Removable Guard on Hand Grinder 
Protects Eyes from Grit 


j adil 


is bent 
brass 

windo 
of clear celluloi 


sions are given, but slight alterations may 
be necessary to adapt the guard to other 
style grinders. A piece of clear celluloid or 
cleaned photo-film stock is cemented to the 
metal extension. When the cement has set, 
the metal is bent.—H. H. 


Battery Clips Serve as Clamps 


EXCELLENT clamps for gluing model parts or other small 
work can be made from battery clips of the type shown. These 
have strong jaws and will hold firmly any work within their 
capacity, To protect the surface, provide each clip with a 
pair of wood blocks, slotted to fit over the edges of the jaws. 


FORGE WELDING, PART 1 


[METAL WORKING] 


1. A clean fire, free of ash and dirt, is 
a good grade of Soft coal, well coked; that is, with all the oils heated out 
of it. The fire must be packed down, and all coke broken into small pieces. 


2. Both pieces of metal must be evenly heated and both brought to a 
welding heat at exactly the same time. Welding heat is determined by 
watching the flame over the fire for “steel stars” seen coming from the 
pieces being welded. 


1 
| 

1 

1 
required. Tt should be built from | 
| 

I 

| 

I 

I 

3. As soon as welding heat is reached, the pieces must be handled ! 
quickly before the metal has chance to cool. Be sure that both pieces are | 
sparking. On way to anvil, tap both pieces gently to jar off any dirt stick- | 
1 

I 

| 

I 

I 

4 


ing to them. 
4. Overlap pieces on the anvil in the position in which they are to be 


welded and tap gently at first with the hammer. As the pieces cool, in- 
crease the hammer pressure. 
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Scale on Drawing Board 


The st ‘lamps . . . 
ever. the. ouler Is Aid in Drafting 
Vanuy, of lathe 


IN CERTAIN types of drafting where many 
horizontal lines have to be ruled, it saves 
time to attach a transparent celluloid rule 
to the board with short, countersunk wood 
screws. The left-hand edge of the board is 
first sanded to a depth corresponding to 
that of the scale used. A second rule may 
be placed along the top edge of the drafting 
board, if desired. 

‘As a temporary expedient, a dressmaker's 
cloth measuring tape may be held in place 
with thumb tacks. Do not, however, try to 


‘ % use the cloth tape continually, for it will 
Simple Adjustable Stop soon wear out.—E. T. ORCHARD. 
for a Lathe Carriage 
A rule is attached flush 
Tus adjustable lathe-carriage stop, | with the board. A tape 


which clamps on the outer V-way of may be used temporarily 
the lathe as shown, is a useful ac- 
cessory. The upper half is cut from a 
piece of %" by %” by 2 3/16” stock. 
‘The lower clamp is a piece 4” by %” 
by 1 25/32" to which is riveted a piece 
of %" square stock. The clamping 
screw is turned from %" cold-rolled 
stock, the adjusting screw from 14” 
stock, and the lock nut from 1” stock. 
Note the dowel pin.—A. S. BLoom, 
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Restoring Burred Threads 


ONE method of restoring a burred thread 
on the end of a shaft or bolt is to use an 
extra nut of the same pitch. Saw this in 

half and clamp the halves on the thread, 
ae maa he back of the portion that has been damaged. 
Uneen ano tome CLAMD Apply a heavy oil, then screw the half nuts 

out towards the end.—C. H. 


Pipe Cleaner Pinned to Board 
Serves as a Pen Wiper 


For cleaning either ruling pens or ordinary steel 
pens, a pipe cleaner is much more convenient than 
acloth. The cleaner can be fastened to the corner of 
a drawing board with a push pin as shown at the 
right. One movement with a drawing pen removes 
all the ink. The cleaner is easily removed and an- 
other substituted when it starts to become dirty 
from use—O. B. 
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OPENING 
| veka 


ADHESIVE TAPE 
FOR INDEX MARK 


Blueprint Cabinet Built from a Packing Case 


VERY shop requires a place to keep the 
blueprints, drawings, and flat plan 
sheets that are bound to accumulate. A 
neat, roomy cabinet for this purpose may 
be made from an ordinary plywood pack- 
ing case. Measuring from one end, mark 
off a section 15%” wide, 14” deep, and 26” 
high and cut this out. Then, from the ma- 
terial left over, cut a fourth side and nail 
it on so the whole forms a small box. 
‘Two ladderlike sets of spacers 1” wide 
are next prepared, the sidepieces being \” 


Cement and Linseed Oil 
Seal Pipe Joints 


Ove plumbing firm saves money by seal- 
ing water and steam pipe joints with a mix- 
ture of Portland cement and boiled linseed 
oil. This has been found as satisfactory as 
the usual lead mixture. There is always 
much unavoidable waste of any pipe ce- 
ment, but with the cheaper mixture this i 
no longer of much consequence.—R. 
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thick and the crosspieces or shelves %". 
‘These are inserted near the front and the 
back of the box as shown. A door frame of 
%” by 144" stock is also made and nailed 
on the front of the box, and a door is con- 
structed to fit. A wooden latch for locking 
the cabinet can be added. 

‘The cardboard tubes for holding the blue- 
prints are 214” in diameter and 13” long, 
with adhesive-tape labels. The index is let- 
tered or typewritten on paper and tacked 
inside the door.—CIIARLES JEGLINSKI, 
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to all-around use. 
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By HI SIBLEY 


OUGH materials and heavy reénforcement 
are essential in making tackling dummies 
for a football squad, Athletic coaches usu- 
ally have favorite designs to suit their 
own special training technique, but the accom- 
panying illustrations show two types adaptable 


Each dummy is made of heavy canvas with a 
Jeather boot on the bottom, The ring for sus- 
pension is secured with leather straps, double 


stitched as indicated. 
The bottom is filled 
with sand to the re- 
quired weight, and the 
upper part is stuffed 
with kapok or similar 
upholstery material 
that will not pack. 
One coach suspends 
two dummies from a 
scaffold as shown in the 
drawings, one of them 
with about half as much 
sand weight as the oth- 
er. The rope should be 
hung over a thimble un- 
less a spring or pulley 
suspension is preferred. 
The scaffold timbers 
are of the dimensions 
given, assembled with 
1g" carriage bolts. This 
particular design is 
very sturdy, and has 
been in use by the 
champion Pasadena 
(Calif.) Junior College 
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AND OTHER FOOTBALL 
EQUIPMENT 


TRAINING 


team for several seasons with great success. 

‘The same team uses the bucking machine 
shown in other illustrations. It is built of 
heavy timbers assembled with 14” carriage 
bolts and mounted on six pairs of iron cul- 
tivator wheels. The axles turn with the 
wheels and are mounted in stock pillow 
blocks (plain bearings), which can be ob- 
tained from a hardware dealer 
or mail-order house. The cor- ° 
ners of all timbers 
should be rounded to prevent in- 
jury from splinters. The up- 
rights are padded, as are the 
long horizontal members on each 
side, A slate gray is the most 
suitable color for painting the 
framework. 

Naturally, such a huge device 
is not intended to be pushed 
easily. With its great weight, 
only two or three men are re- 
quired on the defensive side to 
give the seven forwards a thor- 


i. = AN =| 


Zia ell 


moot 
canvas 
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ough workout. The machine should be used 
only on hard, dry ground because the wheels 
would bog down in the mud in wet weather. 

‘This equipment is used by a team a 
aging about 180 Ib. For lighter grammar or 
private-school teams, smaller timbers may 
‘be used, such as 4” by 4” or 5” by 5” instead 
of 6” by 6". 
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Cheese Bait Is Improved 
by Cooking with Match 


FISHERMEN who 
use commercial 
fish bait of the type 
made from cheese 
often find that it 
dissolves quickly in 
the water or be- 
comes dislodged 
from the hooks be- 
cause of its crum- 
bly nature. To pre- 
vent this, one fish~ 
erman says that 
it is necessary only 
to mold the bait on the gang hook in the 
usual manner, then hold it in the flame of 
a lighted match to sear the cheese around 
the outside. 

This cooking, he claims, gives the bait a 
rubbery consistency so it stays firmly on 
the hook, and also seems to make it more 
attractive to the fish. 


With @ handle on the 
bottom, the basket is 
easily swung up and 
emptied into a berrel 


Handle Under Bushel Basket 
Helps in Emptying It 

FarMers and gardeners will find that a 
leather or rubber strap, if attached to the 
bottom of a bushel basket, will aid in emp- 
tying the contents into bins or barrels. The 
strap should be twisted once before the 
ends are riveted in place, as this makes it 
easier to insert the fingers. 
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Angleworm Bait Carried 
in Old Storm Rubber 


A DISCARDED storm rubber, being noise- 
less and free from sharp edges, serves much 
better than a tin can to carry angleworm 
bait in a boat. It is placed flat upon the 
boat seat for selecting the worms, but at 
other times it hangs from a nail or hook 
where it is out of the way.—G. H. 


Easy Ways to Fasten Cap 
to Fishing-Rod Case 


‘THE caps of aluminum fishing-rod cases 
are all too easily lost or dropped overboard. 
This can be prevented by the simple ex- 
pedient of fastening the cap to the case by 
one of the three methods illustrated below. 
Note the swivel arrangement required for 
rawhide or link chain; ball chain does not 
require this. Use soft rubber washers, as 
shown, to insure water-tightness at the 
comnections—R. C. R. 


BALL CHAIN 
SOLDER 


METAL 
WASHER 
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ipa , 
A FLAT-BOTTOMED 


Rowboat 


By Bruce and 
Willard Crandall 


boat building is required to replace 

the bottom of an ordinary flat-bot- 
tomed rowboat, provided the sides and other 
parts of the boat are in good enough condi- 
tion to make the job worth while. In most 
cases the materials will cost less than five 
dollars. 

In the boat shown, the chines as well as 
the entire bottom, outside keel, and skeg 
had been destroyed by marine borers, so it 
was essential to put new chine pieces on the 
outside of the boat. Ordinarily this would 
not be necessary. 

Excessive swelling of the planks is one 
thing to guard against because it causes 
buckling and leaks at the chine. This is 
likely to result from the use of material that 
has been too well seasoned or kiln dried. It 
usually can be minimized by using narrow 
planks, 4” or less, and by not forcing them 
tightly together. White cedar and cypress 
are generally the most satisfactory woods, 
although other woods such as red cedar, 
spruce, fir, redwood, and yellow or white 


INE SPECIAL skill or knowledge of 
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Plane the surfaces of the chine 
and side plonks perfectly smooth. 
Left, use cotton wicking soaked 
with’ marine glue or white 
fo moke all the seams water 


pine often give very good results, 

After the old planking has been 
remo the edges of the side 
planks and chines should be 


planed smooth. 
so that the plan! 
fectly. It is usually best to start 
laying the planks in the middle, 
but check first to see how well they come 
out at the bow and stern, 

Before the planks are put in place, a cou- 
ple of strands of cotton wicking should be 
laid along the edge of the chines and tran- 
som. The wicking and the edge of the side 
plank, chine, and transom should be coated 
with marine glue, soft white lead, or thick 
paint. Lay a similar strip of cotton wicking 
on the edge of each bottom plank before the 
next plank is put in place. 

‘The bottom planking should be fastened 
to the chines and side planks with brass or 
galvanized screws or galvanized nails, 
spaced about 11” apart. The planks should 
be sawed off flush with the sides as the work 
proceeds. Do not clamp or force each plank 
too tightly against the next one, but leave 
the seam open at least the thickness of a 
hack-saw blade. You may, if you wish, de- 
termine by experiment ahead of time how 
much a plank of the particular lumber you 
are using is likely to swell, and make the 
seams accordingly. 

Another way of making the bottom seams 
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water-tight is to calk them 
after the planks are in place. 
In this case the edges of the 
bottom planking should be 
beveled slightly to make a 
calking seam, which is closed 
on the inside but left open 
about 1/16” on. the outside, 
to receive the calking later. 
If the bottom planks fit 
perfectly, it is often not nec- 
essary to have any kind of 
calking or anything whatso- 
ever between the seams of a 
flat-bottom boat. Planking 
less than %” should not be 
selected unless some special 
type of construction, such as 
batten-seam, is followed. 
Never use ordinary tongue- 
and-groove material. If extra 
light weight is desired, the 
bottom can be covered with a 
single piece of marine ply- 
wood %" or 4” thick instead 
of planking. Cut it with a fine-toothed saw. 
After the bottom is in place, the edges 
should be planed smooth and flush with the 
side planking, and the outside keel and skeg 


Rubber Shock Absorbers 
for Hedge Clippers 


HEDGE-TRIMMING shears of the type shown 
will not cause an annoying shock or jar to 
your arms if you cut two short lengths from 
an old garden hose, slit them open along one 
side, and fit them over the ferrules. Fasten 
them permanently with tacks driven into 
the wood of the handles.—G. E. H. 
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With only a few tools anyone can install a new bottom on a flat- 
bottom rowboat. Narrow planking prevents swelling and buckling 


added, as desired. Copper paint should be 
used if the boat is to be left in salt water; 
otherwise, regular marine paint will prove 
satisfactory. 


Ball Aids in Throwing 
Rope over House Roof 


WHEN it is necessary to carry a rope over 
the top of a house to pull up ladders and 
rigging or for other purposes, attach one 
end of a fishline or kite string to a soft 
sponge-rubber ball and the other end to the 
rope. Then throw the ball over the roof and 
pull up the rope. The advantage of using a 
rubber ball is that it is not likely to break a 
window pane if it goes askew when thrown 
awkwardly.—CARL L. SAWYER. 


Bigger Flukes Improve 
Light Rowboat Anchor 


‘To INCREASE the 
holding power of a 
light rowboat kedge 
anchor, saw out two 
triangular - shaped 
pieces of galvanized 
iron about %” thick 
andaboutthreetimes 
the area of the pres- 
ent flukes. Then riv- 
et them flat onto the 
flukes. If desired, 
coat the anchor with 
aluminum paint. 


‘GALVANIZED 
IRON 


quolity of the anchor 
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Novel Automatic Letter Holder 
TURNED FROM WALNUT 


Left, the letters ore held by pressure of the 
ball, which rolls in toward the upright. Below, 
how the three parts are turned and assembled 


TAPERED SHANK INSERTED IN 
HOLLOW SPINOLE TO FACILITATE 
FILLING AND POLISHING 


Give EMS | TURNED AT 
“FSAME CURVATURE 
"AS BASE 


powers) \ curin 
MITER BOX 


HE simple lines of this mod- 
ern, automatic letter holder 
emphasize the natural beau- 
ty of the walnut wood from 
which it is turned, The slope of 
the base block is such that it 
causes the ball to roll toward the core or central pad of 
the upright. The letters are placed between the ball and 
the upright. No matter how many or how few letters 
there are, they are securely gripped. 

Base and upright, measuring 41%” in diameter, are 
turned from 1” thick walnut. The upper surface of the 
base is hollowed out, and the face of the upright is 
turned as shown to leave a central core measuring 113” 
in diameter and practically the same thickness as the 
original block. 

Filler and shellac are applied and allowed to dry. 
While the work revolves in the lathe, the finish is rubbed 
down by holding against it a cloth dusted with pow- 
dered pumice stone. Then both parts are waxed. The 
parts are next beveled and fitted together with dowels. 

‘The 3” ball is turned and finished the 
same way. Note that a tapered shank is 
turned on the ball and inserted in the hol- 
low spindle of the lathe after the other 
‘7 — waste end has been cut off. This is done 
Average Time to facilitate filling and polishing the ball. 

S hours BENJAMIN NIELSE: 
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IT'S EASY TO CARVE 
THEM IF YOU FOLLOW 
THE RIGHT METHOD 


NY amateur craftsman with a reason- 
ably good eye for proportion and 
color can carve and color lifelike 
miniature game-bird plaques. 

‘The male and female mallards illustrated 
are made from 2” white pine. The grain 
should run along the wings if possible. They 
are carved in what may be called high relief, 
giving the impression of depth and round- 
ness, When the wings are well shaped, the 
feathers may be indicated by carving tools 
or an electric burning needle. The needle 
also helps in shaping the bill, nostrils, and 
eyes. 

Color plates to copy may be found in any 
library, and sometimes helpful paintings ap- 
pear on magazine covers. Flat oil colors are 
best, except for the head of the male, The 
peculiar iridescent green sheen of the head 
Feathers are simulated with may be produced by applying green bronze 
the oid of a burning needle. powder over wet shellac. 

At top, the completed plaque ‘The female is painted a light warm brown 

on upper head, neck, 

wings, and body, fading 
to a very light buff on 
the breast and under- 
body. The. markings on 
the head and neck are in 
the form of brown dots, 
worked into the V-shaped 
markings of the ends of 
the back feathers. The 
wing tips and the wing 
coverlets are dark brown 
fading into the warm 
brown. The color band 
on the trailing edge of 
the wing is blue-violet 
with white bars on each 


Above, side and front 


of duck's head to in side of it. The bill is a 
carving it. Right, how the yellow brown, darker on 
two birds ore mounted on 


the end. 
The coloring of the 
male is familiar to every 


their oval plaques by means 
of short sections of dowel 
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By HOWARD MUNNS 


The drawings below are en- 
larged and transferred to 
2” white pine. At right, 
painting the carved bird 


How the bird is shaped from the wooden block and method 
of drawing ovals. Circular plaques could also be used 


nature lover: Yellow-brown bill, iridescent 
green head, white neck band; breast, deep 
wine-maroon down to just under the wings, 
blending into warm light gray; dark gray 
near legs, with underside of tail nearly white; 
legs, reddish brown; edges of wings, dark 
brown fading to light gray to the coverlets, 
which are warm brown fading again to light 
gray. 

Mount the ducks on plywood panels, round 
or oval, stained lightly and finished either with 
a varnish that dries to a satin gloss or a reg- 
ular varnish rubbed to a satin finish. If, 
however, a grainless background is preferred, 
use a neutral-tinted, semigloss enamel. The 
ducks’ bodies are held away from the board 
by short pieces of dowel as shown on the op- 
posite page. A screw eye is added for hang- 
ing. 

Pheasant, quail, and game fish would also der er ore oe cot. ie 
be adaptable for this sort of craftwork and ill enhance any Other birds and fish 
may be made in the same wa; con be adapted to this type of craftwork 
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Plywood Serving Tray Is Shaped Like Banjo 


SIGNED in banjo shape, this unique 
plywood serving tray suggests some- 
thing of the picturesque charm of the Old 
South. It would make a distinctive gift and, 
since the construction is simple, two or 
more of the trays could be made up at one 
time very quickly. 
With a compass and some freehand 
sketching, lay out the frame and bottom; 


Stors ore painted 
or glued on after 
the tray is coated 


then saw them out together. Drill the nec- 
essary holes, using caution to prevent the 
bit from splintering when it comes through. 
‘This is best done by backing up the wood 
with a piece of scrap stock. The pieces may 
then be separated and the inside cut made. 
‘Turn all the joiners at once, cut them 
off, and clamp and glue securely. Follow 
with a thorough sanding and any type of 
finish desired. One method is 
to apply three coats of walnut 
varnish stain, and rub down 
the last after it has dried for ¢¢0CKED 
several days. Stars may be /*@/&¢7 
either glued on or painted. A 
Bruce MACINTOSH. 


Chopping Bowl Cut Down for Serving Salads 


AN INEXPENSIVE chopping bowl can be 
transformed into an attractive salad bow! 
by cutting it on a jig saw to the shape 
shown. The edges are rounded off and the 


Attaching the round 
feet to the bowl with 
screws. The heads 
are countersunk. At 
for right, the com- 
pleted bowl in use 
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whole bowl sanded to smoothness. 


It is 
then mounted on three feet, 1” in diameter, 
turned from maple. The tops of the knobs 
are sanded flat to fit the undersurface of the 
bowl. A light varnish stain is applied for 


a natural golden finish. 


B. B, BRONSON, 
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Print of a Child’s Hand 
Preserved in Plaster 


PRINT of a child's hand can easily be 
preserved in the form of a plaster 
plaque. Obtain a 6” wooden embroidery 
hoop and cut the inner hoop at one place so 
it will spring out when the outer hoop is 
withdrawn from it. Lay a board on a level, 
solid surface and place a sheet of white pa- 
per over it. Fit the cut hoop inside the out- 
er one and lay them flat on the paper. 

Mix plaster of Paris with water to a 
thick, creamy consistency and pour it in- 
side the ring. When the mixture begins to 
harden, place the child’s hand in the mold, 
fingers extended and spaced evenly. Pr 
the fingers firmly, one at a time, and also 
press the hand itself into the plaster. Hold 
the hand down for several minutes until the 
plaster is no longer sticky. After 
the hand has been withdrawn, let 
the plaster set for half an hour. Re- 
move the outer hoop, spring the in- 
ner hoop away from the plaque, and 
trim the paper to the size of the 
plaque. Then let the plaster dry 
thoroughly. 

A pastel-shade paint will give 
depth to the hand print. For hang- 
ing, glue a loop of ribbon securely on 
the back.—B. P. Siri, 


When pressed into soft 
plaster of Paris, the 
child's hand leaves o 
clear print os ot right 


Comical Wooden i : 
Cat Does Duty )a Wont 
as a Doorstop re | 


Noveuty, sales appeal, 
and economical production 
by amateur craftsmen were 
the considerations that 
prompted the design of this 
amusing black-cat door 
stop. It is another project 
developed at the New York 
workshop of the Metropoli- 
tan Junior Achievement, 
‘The doorstop may be = 
readily put together from ! | 
odd scraps of wood. Body, = 
head, tail, and base, are SQUARES 
sawn from %” stock. The fel 
legs are common 1%" dow- 
els. For the whiskers, pipe 
cleaners are used; and the 
eyes may be painted di- 
rectly on the wood, or cut 
from white adhesive tape 
and marked with ink.—K.S. HHH I battg? 
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NYONE who enjoys wood turning will find 
this small picture holder an interesting 
project to make from scraps of walnut. Al- 
( though intended as a frame for a snapshot, it 
P can be adapted to hold a watch, circular ther- 
mometer, or any other small round instrument, 
If a watch is to be set in, the steering wheel may 
have to be a little thicker, but this depends upon 
\ ) the thickness of the watch. 
lagdl ‘ [e {/ ‘The turning is all straightaway work, and it will be 
yi , I found easy enough to drill the rim for the pegs if 
j time is taken to make an angle support for the 
wheel as shown at left. 
The parts can be given a high gloss 
in the lathe with French polish (shel- 


lac and a little oil) applied on a piece shouver 
of cloth. If a less glossy finish is de- sore 

& (= sired, rub it down afterwards with 4"rage Time 
= I “| furniture wax.—MICHAEL KOLISKO. 542 hours 


1 
Hanging Racks Copied from Pipe Boxes 


‘THE designs for the two boxes drawn below are adap- 
tations of Early American pipe boxes. The large box pic- 
tured in its finished form at the right is useful in the hall 
for gloves and scarfs, while the smaller box can hold let- 
ters to be taken to the post office, clothes brushes, or any- 
thing of that sort. The boxes are made of 15” knotty white 
pine,—HENry R. DIAMOND. 


r 


Scarfs, gloves, ond 
ticles ‘can be kept in the box 
cobove, if hung in the hall. At 
left, drawings for the boxes 
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<— 11 BINDING- 
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Hall Lamp 


DECORATED 
WITH JIG-SAWED PANELS 


to allow for the wirin 


ESIGNED for use in an entrance 
hallway, this decorative table lamp 
has a night light built into its low- 
er section. The wooden parts are 

walnut, although I have duplicated the 
lamp in both maple and mahogany with 
equal success. 

‘The turned parts consist of the base, 
which is 6” in diameter and made from 2” 
stock; the ring, 6%” in diameter and also 
made from 2” stock; and the spindle, which 
is turned from a 2” by 2” by 3” block. Cup 
out the underside of the base deep enough 
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the toggle switch. 
completely 


and mortise it for 
and finish the ring 


Tur 


before cutting out the inside, 


which needs only one coat 
of shellac or varnish to 
protect it from moisture. 
Cut the rabbets to take 
the fretwork just deep 
enough to hold the 4” 
wood plus the thickness 
of the parchment you in- 
tend to use as a backing 
for the silhouettes. 

To assemble the turned 
parts when finished, file a 
flat place on the ring long 
enough to contact the flat 
part of the base. Drill a 
%" hole in the center and 
assemble by using a %” 
nipple 2%" long with a 
%" nut at each end, To 
add the spindle, flatten the 
center bead of the ring 
and bore a 1%" hole just 
deep enough to set the 
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spindle flush on the ring, or, as an alterna- 
tive, cut a shoulder instead of a bead at the 
base of the spindle, and carve the shoulder 
to fit over the beads on the ring. Drill 
a %” hole through spindle and ring. Attach 
a standard pull-chain socket to a 414” nip- 
ple, thread through the spindle and ring, 
and lock with a 4" nut. On the inside of 
the ring, screw a candelabra socket. 

In wiring the lamp, break one of the leads 
at the toggle switch; then continue the two 
leads to the porcelain socket and thence to 
the pull-chain socket. The toggle switch 
controls both lamps, but the pull chain con- 
trols only the upper lamp. Use a 7-watt 
candelabra lamp for the night light and a 
40-watt lamp under the shade. 

For the bent section of the shade, glue 
three layers of walnut veneer—sufficient for 
two panels 314” by 95”. The flat jig-sawed 
panels on both the shade and the base are 
1%" thick walnut, 8" in diameter for the 
shade and 5” for the base. Cut the designs in 
all with a 30- or 40-tooth blade to get a fair- 
ly smooth edge. Glue parchment or stencil 
paper to the base silhouettes and to the flat 
panels of the shade, but not to the veneer 


panels. The base panels are held in the 
ring rabbets with %” No. 0 brass screws. 

In assembling the shade, fasten three 
stretchers 4" by %” by 3” to the flat 
panels where indicated by the dotted lines, 
and sand the projecting corners until the 
stretchers are flush with the curve. Spread 
glue on the edges and on the underside of 
the jig-sawed veneer panels. Take a strip 
of parchment about 4” by 20”, fold the end 
under the first stretcher, and tack tempo- 
rarily; then pull it tight around the cir- 
cumference of the shade and fasten to the 
third stretcher. Center the two veneer 
panels on stretcher No. 2 and nail in place. 
Bend the veneer down and clamp the ends 
to stretchers Nos. 1 and 3. Nail the veneer 
to the edge at %” intervals with %” No. 20 
brads. Drill holes in the walnut if it is 
brittle. Nail the veneer to the stretchers. 

Cut off the overhang of veneer and parch- 
ment and round the edges slightly with 
sandpaper. Cover the joint at the top with 
a piece 4" by %” by 34". Finish the wood 
to match the turned parts. Attach a spring 
clip at the center of the top to hold the 
lamp shade—Epwarp J. HoBerr. 


Pewter Accessories Dress Up Ten-Cent Tumblers 


NUSUAL and inexpensive 

table accessories can easily 
be made by adding decorative 
pewter tops to blue tumblers from the “five- 
and-ten.” Kighteen-gauge pewter is cut 
into disks 1/16” larger than the top of the 
glasses, A strip 14” wide is then shaped to 
fit inside and soldered to the disk. Take 
care not to melt the pewter. 
Smooth the joint with emery 
cloth and polish all with 00 
steel wool. Use blue beads for 
the knobs. Cut pewter as 
shown and shape to fit around 
the bead. The top finial is 


The two small glosses above 
intended for relishes. 
The larger one at right is 
a jom dish one pewter plate 


CRAFTWORK 


| | 
b—14§—4 


SHAPED FROM 
S°DISK. 


made by melting a bit of pewter and thrust- 
ing a short length of 16-gauge copper wire 
into it. The wire is then threaded through 
the bead and the pewter. Bent down and 
soldered to the underside of the lid, it holds 
the knob firmly. The realistic strawberry 
knob on the larger jam dish is a dress but- 
ton, also fastened by a copper wire threaded 
through its eye and soldered under the lid. 

The plate is made from a 5” pewter disk 
and shaped on wooden forming molds with 
a rawhide mallet—M. S. HOPKINS. 
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» Two-Toned Fruit Bowl 
a of Hammered Copper 
€ 


1” R 


HE gleaming polish of this hand-ham- 
mered copper fruit bow! contrasts effec- 
tively with its black copper stand. 

The bowl is made from an 8” diameter 
disk of 16-gauge soft sheet copper. It is 
raised to a depth of 1%” and, since hammer- 
ing expands the metal considerably, it still 
measures about 8” in diameter when fin- 
ished. Best results in raising the bowl can 
be obtained by holding it on the anvil at an 
angle, as illustrated below. When the bowl 
has been completed, clean the copper with 
commercial nitric acid and polish it well. 
Care should be exercised not to allow the 
acid to contact hands or clothing. 

‘The stand is of 14-gauge copper. The 
parts are hammered, bent to shape, drilled, 
and riveted together. Coat the surface with 
liquid copper nitrate and heat until black. 
Dust off, then repeat. Finally, polish with 
floor wax.—DIck HUTCHINSON. 


cLocKed 
PROJECT 


Average Time 
3% hours 


Center Plate 
ber Stand 


The stand consists of thr 
legs and a connecting pit 
These are riveted os in the 
upper photo, then coated with 
iquid copper nitrate and 
heated to blacken the metal 


‘The bowl is shaped 
by holding it at an 
‘angle on the anvil 
end hammering in 
concentric circles 


= 


Cross Section of Bowl 
CRAFTWORK 


OCTOBER, 1940 193 


Ports of the ot- 
tachment os made 
for use with i 
enlarger ot left 


UST and Newton's rings cause more 
grief to the miniature-camera en- 
thusiast who does his own enlarging 
than all other difficulties put to- 

gether. Particles of dust seem to take a 
fiendish delight in getting on the negative, 
yet the more pains you take to get the neg- 
ative and the contacting glass surfaces spot- 
lessly clean, the greater the chance of trou- 
ble with colored rings caused by light inter- 
ference, or Newton's rings. These show up 
in the enlargement in the form of myste- 
rious blotches. 

Both troubles can be avoided by using a 
miniature enlarging unit like the one shown. 
‘This was designed to work with any stand- 
ard-size enlarger, but the same method of 
handling film can be applied to many types 
of strictly miniature enlargers. 

The parts consist of a duplicate of the 
lens board of the enlarger, a film track 
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CAMERA WINTS 


ALFRED P. LANE 


which is screwed to it, and a lens housing 
that holds the lens and provides a means of 
coarse adjustment for the focusing. 

‘The film track requires two strips of wood 
(sawed in one long piece, of course, and then 
cut apart) with the face side sawed as 
shown to provide a groove or rabbet for the 
edge of the film. The tracks are screwed to 
two rectangular pieces. Velvet is cemented 
to these pieces at both ends, and smaller 
rectangular pieces of thin brass shim stock 
are located under the uncemented center 
portion of each pad. The brass pieces should 
have just enough spring to push the velvet 
against the emulsion surface with a very 
gentle pressure. In use, these velvet pads re- 
move every speck of dust as the film is 
pushed through, and the absence of glass 
prevents any trouble with Newton's rings. 

The sides and door of the lens box are cut 
from a long board after the grooves have 
been dadoed or sawn into it. This insures 
that the slots will match at the corners 
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and that the lens axis will be perpendicular 
to the plane of the film. The grooves should 
be close enough together so that the dis- 
tance the lens is moved by changing from 
one slot to the next will be slightly less than 
the maximum movement of the screw ad- 
justment of the mounting. The interior of 
the box should be painted dead black. 

‘Two wooden clothes clips will hold the 
loose ends of the film. Incidentally, a 35-mm. 
film loses its tendency to curl if left over- 
night wound into a roll, emulsion side out. 
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The film is pulled through a track 
fitted with velvet pads that auto- 
matically remove every dust speck 

1 


ZL 


The constructional details. Us 

of film to lay out the 
exact spacing of the film track. 
Other important dimensions de- 
pend upon the enlarger and lens 
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Rubber Band Guards Edge 
of Visual Filter 


Ir you carry a visual filter of the colored 
or monotone type for any length of time, 
the edge is likely to become chipped from 
knocking against hard objects. As a pre- 
ventive, slip a fairly wide, short rubber band 
around the filter and cement it in place with 
shellac or rubber cement.—C. L. 


Tho edge is kept from chipping by o rubber band 


Lens Aids in Reading 
Meter in Dim Light 


WHEN you use a photo-electric exposure 
meter to judge dim light, the pointer rests 
in a crowded region of the scale where it is 
difficult to take an accurate reading. The 
dial can be read much more easily by ob- 
taining a small plano-convex lens from an 
old camera view finder or other optical in- 
strument and attaching it directly to the 
dial cover glass with cellulose cement or 
Canada balsam. The lens should not be so 
thick that it projects beyond the outside sur- 
face of the meter case.—EDWARD BURNIHAM. 


hata ff = 


ded lens is cemented to the cover 
ial to magnify the crowded divisions 


A small, 
glass of the 
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Tripod Extension Lets 
Camera Stay in Case 


OvrDoorS, it is preferable to keep a min- 
iature camera protected by the case even 
when a tripod is used. This is usually pre- 
vented however, by the short distance from 
the tilt top to the tripod head, as a result 
of which the leather flap cannot drop low 
enough to clear the lens. 

‘The simplest remedy is to make a tripod 
extension as shown from a piece of 4” 
round brass rod 4” or 5” long. Turn down 
one end to %4" or to suit the depth of the 
tripod socket in the case. Thread this end 
14"-20 to match the socket threads. The oth- 
er end is drilled to a depth depending upon 
the length of the tilt-top thread, then tapped 
14"-20. If desired, flanges may be turned as 
shown so that the diameter of the extension 
is reduced to %".—NATHAN SPERBER, 


How to Remove 
Bubbles in Tank 


More than ordinary agi- 
tation is often required to 
dislodge small air bubbles 
from a roll film after the 
tank is first filled 
with developer. The 
bubbles are best 
jarred free by insert- 
ing a nickeled but- 
tonhook into the 
tank and lifting the 
reel up and down 
sharply three or four 
times as necessary. 
— OLIVER BANDELIER. 
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Developing Tray Heater 
Made from Cake Tins 


DEVELOPING solutions are kept at the 
proper temperature by this efficient heater. 
Two baking pans, one large enough to fit 
over the other, are recessed into a hole cut 
in the developing table or shelf. The b ket 
to which the smaller pan is bolted is cut to 
shape from galvanized sheet iron. The 
larger pan, upon which the developing tray 
rests, should fit flush with the top of the 
developing table when inverted over the 
smaller pan, The latter is fitted with a 
socket and a 20-watt bulb, and the wires are 
connected to a switch. It is wise to use a 
red bulb so that if the pan should be lifted 
inadvertently, no photographic paper will 
be damaged.—E. B. W. 


‘Sunk flush with the top, of the worktable or shelf, 


the heater consists two cake tins inclosing a 
20-watt bulb, Upper left, the supporting bracket 
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Water Color. Small cards, coated with black, white, and sepia, are 
available at photo supply shops and offer a convenient ‘source of water 
colors for spotting prints. Use a spotting brush and dot the color on; do 


not attempt to “pai 


int” the area. For work on glossy or ferrot; 


d prints, 


add a little mucilage to the water and experiment until the gloss of the 


color, when dry, matches that of the print. 


quite satisfactory and may be obtained in several shades. O: 


inary lead 


pencils leave too much sheen on most emulsions, but they may be used on 


some if the spotting is carefully rubbed in with the finger tip. 


Glossy Prints. These are difficult to work on without leaving evidence 


of the retouchin; 


Some workers claim, however, that coating the sur- 


face with negative retouching medium, ‘spotting with a pencil, then re- 


soaking and ferrotyping will give excellent results. 
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|F YOU were able to visit the New 

York World’s Fair, you must have 

been impressed by the lavish use 

throughout the entire exhibition of 
large and small dioramas or miniature 
scenes. In almost every building these 
have been used to portray outstanding 
events, methods of manufacture, his- 
toric places, and all kinds of informa- 
tion in vivid, colorful, three-dimensional 
form. 

Whether it was an old-fashioned 
stagecoach stopping before an inn, a 
modern Coast Guard vessel on patrol, 
a blast furnace in operation, a series 
of historical views like the “Forward 
March of America,” or something as 
huge as the “City of Light” and “Rail- 
roads in Action,” these scenes were 
ing neorby scenes Startling in their reality. They were 
‘lore-ups are built in a bor with _-‘luminated by hidden lights, and some 
sides, top, and bottom thot slant in- even showed the same scene under 
ward, as shown on the opposite poge various lighting effects, such as dawn 


Detail of o diorama on water trantporta- 
tion constructed for the United States ex- 
hibit of the New York World's Fair. This was 


built by Diorama Corporation of America 
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to dawn—all so 
beautifully done 
that you felt you 
were looking at a 
Lilliputian world. 

These dioramas 
imitate life far 
better than any 
picture because 
there is depth to 
them. Their nat- 
ural power to at- 
tract attention has 
made them ex- 
tremely popular 
for window dis- 
plays and advertis- 
ing, and as_per- 
manent exhibits in 
museums, schools, 
and libraries. 

As you looked at 
them, you may 
have wondered 
whether you could 


CONTINUE DETAN 
BY PAINTING —__ 


CARDBOARD 


OVER GLASS FOR 
FRONT OF DIORAMA. 


build similar mod- 
els on a small scale 
as ornaments or 
for advertising or 
educational pur- 
poses. You can. 
By using the meth- 
ods shown in the 
accompanying il- 
lustrations, you 
will find it com- 
paratively easy to 
duplicate scenes 
like those just 
mentioned, or oth- 
ers of your own 
choosing. Bear in 
mind, however, that 
the sketches and 
measurements are 
examples chosen to 
show the general 
principles of the 
art and are not in- 
tended to be copied 
in their entirety for 
any one diorama. Details vary in each case. 

‘You will notice that there are two kinds 
of dioramas, one with a square or flat 
‘background and the other with a curved 
background. The latter is used when the 
effect of distance or a far horizon is re- 


7 
LIGHTS 


3-PLY 
wooo 


45" 
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Hints on constructing small dioramas 
for home decorations, window displays, 
and advertising or educational purposes 


By HERBERT LOZIER 


quired. The former is more appropriate for 
objects closer at hand. 

After you have decided upon the subject 
of your first diorama—and it is suggested 
that you make the first one rather simple— 
begin with a baseboard or floor. It can be 
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Four stages in constructing a diorama with a curved background. This type 


le of thin three-ply wood. Cut it to shape, square or 
tigut_ semicircular, as required by the subject you have 


€FrecT chosen. If it is semicircular, drill the holes for the 


“STRAIGHT! wire frame. In either case, a piece of wood must be 
METAL beveled off and placed beneath the base as shown 
to give the desired incline. 


Next, the background is put on the baseboard. 
It is either plywood, for the square type, or wire 
screen and papier mdché for the spherical type. Be 
Fuscton careful to leave enough space for the frame of glass 
and wood. When this work has been completed, you 
may start to place the scenery and subjects inside. 

It must be remembered that all the subjects mak- 
ing up the scene should appear to have depth. A 
feeling of distance must be obtained. The objects in 
the foreground are always larger than those in the 
background, and the colors closest to the eye are 


WARD TILT OF 
CENTER LIGHT 


"Charles P, Steinmetz in his Laboratory,” 14" wide, 7" deep, 8" high. Also by Diorama Corporation 


is used for outdoor scenes in which great distance or a far horizon must be shown 


always the brightest. All subjects must be 
cut so they slope toward the rear to give 
the correct perspective. 

‘A few of the materials you can use are 
illustrated, but many other odds and ends 
will come in useful. Model airplane cement 
is suitable for all gluing purposes. 
rdinary plate glass, together with card- 
board, wood, dowels, or strips of wood, 
form an excellent frame for the finished 
diorama. It’s a good idea to place a length 
of felt between the glass and the set to 
prevent dust from getting in. The frame 
may be glued and nailed directly to the 
base, and the top may be left open to allow 
the glass front to be removed. Provide a 
secure fastening at the top. 


BOATS GROW SMALLER, 


‘The lighting is easily arranged. Ordinary 
Christmas-tree or radio pilot-light sockets 
may be used. Avoid, however, pointed 
Christmas-tree bulbs, which are likely to 
show below the frame, Various colored 
lights will give different effects and indicate 
the time of the day. It is even possible, 
with the use of a small motor and a suitable 
rheostat, to have the lighting change auto- 
matically. 

Reflectors should be used with all lamps, 
The center lights should be tilted backward 
for best results, and the other lights set at 
any angle you wish. 

‘Two methods of making the subjects move 
are also suggested in the drawings, but these, 
too, should be attempted only after con- 
siderable experience has been acquired in 
constructing dioramas, 


i) 


Th DISTANCE 
Frames For Dioramas 
Pwors 
band SIZE OF OBJECTS AND 
Canoes INTENSITY OF COLORS 
DECREASE WITH THE 
JwoMethods For Animating Diorama Distance FROM THE EVE 
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HOME-LABORATORY 


glass, a concave shaving mirror, a 
short-focus magnifier known as a linen 
counter, and a fragment of a pocket mirror, 
enables a home experimenter to demon- 
strate optical principles of telescopes, micro- 
scopes, cameras, projectors, and magnify- 
ing glasses. 
‘To locate the important “principal focus" 
of any lens or mirror, hold a white card at 


S= simple apparatus as a reading 


How two lenses are combined to form on exp 


ITH the same two lenses that you 

used in the telescope described above, 
you can construct a compound microscope. 
‘This time, however, the lens of shorter focal 
length serves as the ob- 
jective, or lens nearest the 
object to be viewed. By 
placing this lens above the 
object at a distance just 
beyond its principal focal 
length, a greatly magni- 
fied real image is obtained. 
‘The eyepiece is brought a 
little nearer than its focal 
length to this image, giv- 
ing a virtual image en- 
larged still further. Note 
that, as with the telescope, 
the virtual image is the 
apparent but not the real 
source of light rays reach- 
ing the eye. The accom- 
panying drawing shows 
how the lenses are placed 
and paths of light rays. 
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the right distance—called the “focal length” 
—to form an image of a distant object. 

Convex lenses and concave mirrors, alike, 
can be made to produce either “real” or 
“virtual” images. A real image can be 
caught on a screen like the ground glass of 
camera. Virtual images are what you see 
through a magnifying glass, in a shaving 
mirror, or through the eyepieces of most 
telescopes and microscopes. 


IN A refracting astronomical tele- 
scope, a long-focus lens produces 

an inverted real image and a short- 
focus lens is used like a magnifying 
= glass to inspect the image. Your 
reading glass and short-focus magni- 
fier, suitably mounted as at left, will 


make a similar experimental telescope. Its magni- 
fying power equals the focal length of the reading 
glass, divided by that of the eyepiece. If the first 
is ten inches, 
magnifying power will be ten times. 


and the second, one inch, the 


By reversing positions of the lenses, you get 
@ working model of compound microscope 
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TESTS WITH LIGHT 


HY isn’t a circular shadow 

thrown on a picture, when 
you “stop down” or narrow the 
aperture of a camera lens? With 
the illustrated set-up, try covering a lens 
with a piece of cardboard in which a smaller 
hole is cut. The image is merely dimmed. 
Now try covering only the center of the 
lens, with an opaque disk. The result will 
be the same. Rays of light entering every 


sky. 


Model of a reflecting astronomical 
telescope, using a concave shaving 
mirror, small flat mirror, and lens 
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A cardboard ris 
ony of the image, but me 


observer's eyepiece, outside the telescope. 
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‘or disk hold over a lens does not cut off 
ly dims it. Drawings explain why 


part of the lens go to every part of the 
image, and either the central or outer rays 
may be brought to a focus by themselves, 
although they usually overlap. An example 
below shows an interesting application of 
this principle in astronomical telescopes. 


EFLECTING telescopes of great astronomical 
observatories often have a secondary mirror 
interposed between the big concave mirror and the 
The smaller mirror directs the image to an 


Why it 
doesn’t obstruct the central part 
of the image has just been ex- 
plained by the previous experi- 
ment. To make a model tele- 
scope of this kind, arrange a 
concave mirror, a small flat 
mirror, and a short-focus magni- 
fying glass as illustrated. For 
viewing distant objects, the eye- 
Piece should be near the princi- 
pal focus of the shaving mirror. 
‘The eyepiece acts as a magni- 
fying glass, giving an enlarged 
virtual image of the image pro- 
duced by the mirror. Any dis- 
tortion of the image will be due 
largely to the imperfect surface 
of the mirror. Ordinary concave 
mirrors are ground to a circular, 
rather than a parabolic curve. 
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DEVELOPMENTS IN 


A close-up of the new electric-eye phonograph in use 


Strap Binds Condensers 


VARIOUS combinations of small-size tubu- 
lar electrolytic condensers can be combined 
into a single installation unit for easy 
mounting with the handy metal straps 
shown in the illustration at the right. Flex- 
ible, and soft enough to be cut with scissors, 
the ‘straps are locked with a metal eyelet. 


Three rooftop antennas in a single a: 
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mbly that weighs only 187 pounds 


Phonograph Pick-Up 


Uses Electric Eye 


BETTER reproduction of phonograph 
records is claimed for a pick-up recent- 
ly introduced by a nationally known 
radio manufacturer. On the pick-up 
arm, a tiny rounded jewel replaces the 
conventional needle to follow the record 
groove. Attached to the jewel is a small 
mirror which vibrates with the jewel 
and in turn reflects a beam of light 
against an “electric eye.” The eye, or 
photo-electric cell, then translates the 
vibrations of the light beam into elec- 
tric impulses in the amplifying circuit 
to reproduce the music or other sound 
of the recording. 


How the strap binds several condensers into one unit 


Amateur Builds 
Triple Antenna 
for Transmitter 


THE novel three-layer, 
“composite” transmitter 
antenna atop the home 
of W4EDD, a Coral Ga- 
bles, Fla., amateur, 
weighs only 187 pounds. 
The top section is a five- 
element, _ quarter-wave 
affair for 56 megacycles. 
The bottom is a similar 
type for 28 megacycles, 
while in the center is a 


three-element, closed- 
spaced array for 14 meg- 
acycles, 
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Radio Chemical Kit 
Aids Repair Men 


CONTAINING eight bottles of dif- 
ferent chemicals useful to the ra- 
dio-service man, the compact kit 
shown in the illustration above is a 
valuable accessory on repair jobs. 
Cement, polish, oiling compounds, 
carbon remover, and similar prod- 


ucts are among the materials. With these parts iti 


Coat-Pocket Portable Set 


Four tubes are used in the circuit of a 
tiny new battery-powered, loudspeaker ra~ 
dio just announced. As shown in the il- 
lustration at the right, the midget set is so 
small that it is readily carried in a side 
pocket of a man’s suit coat, 


Midget Current Inverter 


SMALL enough to 
fit inside many elec- 
tric-phonograph 
cabinets, the com- 
pact inverter unit 
shown at the left 
makes it possible to 
run alternating-cur- 
rent phonograph mo- 
tors where only di- 
rect current is avail- 
able. The unit is sim- 
ply plugged into a 
D.C. house outlet, 
and the phonograph 
cord is plugged into 
ie 1. 4 socket on the case. 
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Inexpensive Switch-coil Outfit 


REMARKABLY inexpensive, an outfit with which 
amateurs can make their own five-coil, 
units to replace plug-in tuning coils is now available, 
Coil forms, spacers, the various switch parts, and a 
bottle of special lacquer cement are included in the 
kit. Additional switch wafers and coil forms are fur- 
nished by the manufacturers at moderate cost. 


ingle-switch 


easy to build o compact switch-coil set 


The tiny set fits in 
a pocket. Batteries 
run it for 100 hours 
without replacement 
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Four Dollars Builds 


HEN I finished build- 
ing the receiver shown, 
I dubbed it the “Econo- 


my Three,” for it had cost me 
only $4.06, not including the 
cost of the wood for the cabinet, 
which I salvaged from my work- 
shop scrap pile. It was an easy 
receiver to build; the hand- 
wound coils were easy to make, 
and the parts fitted nicely into 
the chassis with plenty of room 
to spare. 

The chassis I purchased for 
ten cents at my neighborhood 
“five-and-ten.” ‘It’s simply an 
inverted aluminum cake pan 
10” long and 615” wide. Being 
made of thin aluminum sheet- 
ing it was easier to work than 
most chassis materials. In fact, 
although I used a regular chassis 
punch to cut the three holes for 
the tube sockets, they could 


Top ond bottom views of the re- 
ceiver showing the placement of 
the ports on the ten-cent cake- 
pon chossis. The regeneration 
control, set back from the edge, 
is mounted on o small bracket 


A drill saves time, 
but holes can be 
cut with scissors 


206 POPULAR SCIENCE 


This Loudspeaker Set 


By FRANK TOBIN 


have been cut with an 
ordinary pair of scis- 
sors. Because of the 
pan's sloping sides, 
however, the 25,000- 
ohm regeneration con- 
trol had to be mounted 
on a small aluminum 
bracket some distance 
behind the front edge 
as shown at the ex- 
treme left. The same 
screws that hold the 
variable tuning con- 
denser can be used to 
support the bracket. 

The A. C.-D. C. cir- 
cuit is simplicity itself. 
It uses three tubes—a 
43, a 6C6, and a 2525 
rectifier—and provides 
sufficient pep to operate 
a loudspeaker. Be- 
cause magnetic speakers are generally 
sensitive to weak signals, I chose one of 
that type. It cost me 93c. 

‘The homemade coils are quite easy to 
wind, Before going into the actual con- 
struction details, however, there is one im- 
portant point that must be remembered: 
In making the coils, adhere strictly to the 


eee E 
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The completed outfit gi 


Specifications for the circuit and the hand-wound pancake-type coils 
RADIO 


ys loudspeaker volume with o short antenna 


specifications, such as the size of the wire, 
the length of the antenna attached to the 
antenna coil, the distance between coils, etc. 

First cut out two round cardboard disks, 
one 2%” in diameter and another 34”. 
Then divide each form into seven equal 
sections and cut a slot down each line about 
1/16” wide to within %" of the center. On 
the smaller form wind 
55 turns of No. 30 
double - cotton - covered 
magnet wire. Pass the 
wire first over one sec- 
tion and then under 
the next — alternating 
as you go round. When 
finished, this will be 
the antenna coil. ‘The 
larger coil is the tickler 
coil and consists of 60 
turns of the same wire. 
In checking the num- 
ber of turns, add the 
turns on two adjacent 
sections. In other 
words, a coil of 55 
turns will have twenty- 
seven windings on one 
“rib” and twenty-eight 
on the next. 

The coils are mounted 
on the chassis by means 
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The wire goes over and under the form ribs 


of a brass machine screw 21” long and two 
brass-tubing spacers, 1,” in diameter. The 
tickler coil should be placed nearest the 
chassis and 1” from it. The antenna coil 
should be placed %” above the tickler coil. 
Refer to the drawing below for details. 

‘The cabinet, whose dimensions also ap- 
pear in the drawing below, can be made of 
any wood that you may have in your scrap 
pile. It has an open back, and the chassis 
can be conveniently held in place with two 
screws driven into the baseboard. 

‘A 25' antenna should be used and it can 
be left on the floor or hung out of a window. 
On my version of the set I used rubber- 
insulated stranded wire and it worked 
particularly well. If a longer antenna is 
desired, a .00005-mfd. fixed mica condenser 
must be inserted in the antenna lead. 

By adding to or reducing the number of 
turns on the antenna coil, the set's range 
can be varied to receive stations just below 
or just above the broadcast band, 


cabinet ond th 
cake-pon chet 
and mounting d 
tails for the two 
flot-wound coils 


cuassis “sour 
Coils 
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More Power 


AST month, as the first in a series of 
six articles on easily built circuits 
for radio experimenters, a two-tube 

all-electric receiver was described. ‘This 
month, a stage of resistance-coupled 
audio-amplification will be added to give 
the set more power. 

For the additional stage we will use 
the triode section of the 25B8GT tube 
used in the original design and six new 
items from the original list of parts. 
‘The new parts consist of a .002-mfd. 
mica condenser, a 200,000-ohm, %4 watt 

resistor, a 1-megohm, 14 watt resistor, a 

Fahnestock clip for the ground connec- 

tion, and two fuse mounts to hold the 
resistors. The .002-mfd. mica condenser 
is used for coupling the detector stage to 
the audio stage and is mounted on the 
baseboard in a vertical position. In the 
photographs, it can be seen next to the 
antenna clip. The two 1;-watt resistors 
are also mounted on the baseboard, next 
to the other resistors. 

In order to avoid feed-back and un- 
desirable oscillation, the grid lead to the 


LIST OF PARTS 


(included in last month’s list) 


Condenser, mica, .002 mfd, 
Resistor, Carbon, 200,000 ohm, % watt. 
Resistor, carbon, 1 meg., % watt. 
Fahnestock clip. 

‘Two fuse mounts. 


How lost month's two-tube set should look 
after adding a stage of audio amplificati 
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for Your Two ‘Tube Radio 


A Stage of Audio 


Amplification Is 
Added to the Set 
Described in Last 


Month's 


Article 


The grid cap lead to the 25B86T 
tube should be shielded, os ot 
the right, to avoid feed-back. 
It can be grounded to the ponel 


cap of the 25B8GT tube should be 
of the shielded type. 

The .006-mfd. tubular condenser 
connected in the first design be- 
tween the plate of the rectifier tube 
and the ground is now used for 
adding an outside ground connec- 
tion to the set. The .006-mfd. con- 
denser isolates the outside ground 
from the ground wiring in the set. 

An indoor antenna 20’ to 25’ long 
is all that is needed with the audio 
stage. If a longer antenna is de- 
sired a trimmer condenser must be 
inserted in the antenna lead. How 
to build one from scrap parts will 
be described in the next of this 
series of articles. 
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on Guildcrafters 
7 Are Doing 


e the vent plug . . . and auto- 
matically the new Delco battery is pro- 
tected against over-filling. Why thi: 
protection important? When a battery 
is being charged, pressure is built up 
inside the cells by the gases which are 


released, These gases should freely 
through the vent holes; but when the 
electrolyte level is too high, 4 is 


sprayed out. The acid corrode: 
battery carrier and connections. 


The secret of the automatic protection 
provided by the Delco Electro-Level is 
a sliding valve which drops down to 
form a water-sealed air lock when the 
proper electrolyte level is reached. 
When the plug is screwed in place, the 
valve is lifted to form an efficient 


HERE’S HOW THE NEW 


Vent plug removed for tilling—vaive forms air lock when 
electrolyte reaches proper level. Notice particularly the 
water seal formed when the edge of the valve drops 
into the layer of water retained in the ridge around the 
valve seat. This layer of water is replenished by con- 
densation, eliminating any possibility of a leak in the 
air lock when the lead valve is in position for filling. 


Cs Easy at HEC 


The DELCO ELECTRO-LEVEL 
Prevents Over-Filling 


baffle arrangement that breaks up 
acid spray and allows only gas to escape. 


Delco batteries are original equipment 
on 43 per cent of all new cars sold. For 
sure starting ability and dependability, 
replace with a Delco battery. 


ELECTRO-LEVEL WORKS 


Vent plug screwed in—valve is raised to 
of trapped air and gases from the cell thr: 
sage and the vent hole in the plug. Not 
efficient baffle arrangement through which the gases 


must pass. This condenses moisture and breaks up the 
acid spray which might otherwise escape to damage 
the battery carrier and connections to the battery. 


Delco Remy 


ANDERSON, INDIANA 


Worl 
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| 
Got REASONS WHY 


One shot of “Prestone” anti-freeze lasts all 
winter. There's no replacing . . . no boil-away 
+++no fumes... no foaming ...no fire hazard. 
It is harmless to your cooling system . . . pre- 
vents rust and corrosion. See 

your dealer today. 


The words "Prestone" and “Eveready” are registered 
trade-marks of National Carbon Company, Inc 


vention Porcran Sciexce Moxtucy wh 


“PRESTONE” Anti-Freeze 
Vhewet nothing eee like" 


“PRESTONE” 


ANTI-FREEZE 1S 1°" IN AMERICA 


“Prestone” anti-freeze has seen 
more motorists safely through more 
winters than any other brand. 


The U.S. Army, Navy and 25 other 
Federal Bureaus use “Prestone” 
anti-freeze for the protection of vital 
equipment. 


Behind “Prestone” brand anti- 
freeze is one of the most famous 
guarantees in motordom. It says 
plenty ...in writing. 


“Prestone” anti-freeze is ethylene 
glycol PLUS special processing and 
exclusive ingredients that make it 
America’s finest anti-freeze. 
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Window-Shelf Brackets | 
of Spider-Web Design 


PLATE-GLASS hanging window shelves 


have become popular, and a decorative ar- 
rangement can be made inexpensively as 
shown. The supports are of 24-gauge gal- 
vanized sheet iron (Continued on page 214) 


strips 
ne ecauce 


FURNACE CHAIN 


RETAINING, 
CLIPS 


=e 


No.22 wire 7 
4% moe 


NOTE: KUL METAL 
‘PARTS SOLDERED 
TOGETHER 


WinoOW FRAME — 
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fin PooeLaR Sctexce Moxtuty when writing to advertises. 


“Who, me?” said I, when this 
housewife asked me to polish her 
Is, "A. retired 


ch I did, foe j 
Istnelled steak sizzling. 


Imagine my Joy! Why, 
polish imparted 


more effort for me 1 


ing the can 
‘my favorite number!” 
‘Then I saw that 
“made by Du Pont.” 


“That No. 7 Polish,” Icon- 
fided, ax I topped off my 
steak with a slab of pie, 
“ie made by the same peo- 
ple who made the "Duco? 
finish for my last three 
town cars, No wonder it 
bestows such a lustre! And 
using it left me so full of 
vigor I'd be charmed to 
chop some wood for you, 
Madame.” 


vu pont N27 POLISH 


made by the makers of DUCO* and DULUX* 


Shee, U8. Pat. OF, 


mnt, Dept. 6SP, Wilmington, Del. 
Send me a sample of 


the non-inflammable cleaning fluid which leaves no odor. 
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1” wide, folded to an angle with 14” legs; 


“GUESS AGAIN and 1/16” diameter iron or brass rod, Com- 
WALKING” mon furnace damper chain is used to hang 

AND START the 44" plate-glass shelves. 
BA | ‘The top brackets are shaped to resemble 


a spider's web. All four brackets are per- 
manently screwed to the window frame. As 
many intermediate shelves as desired may 
be hung directly on the chains. Each shelf 
should have two 22-gauge steel wires run- 
ning lengthwise to act as a tie wire so that 
the shelves will not accidentally drop from 
under the end angles while being cleaned. 
Spans longer than 36” require heavier plate 
glass or else should be lightly loaded. 

The metal may be gilded or painted flat 
black. The gilt is pleasing with dark window 
frames, the black with ivory or cream 
frames.—CarL F. H, SCHRADER, 


.and GUESSWORK leads 
to grief in motor repairing, too. 
Be safe. Get piston rings that are 
specifically Evrgineerzed 
for your particular model of car. 


Insist on Mounting Tissue Tacked 


McQUAY-NORRIS with Soldering Iron 


WiteRr dry-mounting tissue is used for 
ALTINIZED Si sticking photographs or drawings to mounts, 


the tissue usually is “tacked” in position 
first so the edges can be trimmed and other 

operations performed without its slipping. 

PISTON RINGS The tacking is done with a warm, blunt- 
nosed tool. Such a tool can be improvised 

| quickly from a small soldering iron and a 


jiece of sheet copper.—W. E. B. 
- Ta sno guesswork | P me 


with these rings be- ¢ ; 
cause cach Engineered | Quickly Made Wing Nut 
Set is specially made 
™ for one particular make 
and model of car and 
precision installed accord- 
ing to blueprint instruc- 
tions. That's why these rings will stop oil 
waste and prevent blow-by 
in your car. And cach ring 
is Altinized—an exclusive 
McQuay-Norris feature—to 
givclonglifeand reduce wear. 


RECENTLY I needed a 
wing nut, but none 
was on hand or could be 
purchased in the neigh- 
borhood. I made an ac- 
ceptable substitutefrom 
an ordinary 14” hexag- 
onal nut. First I 
drilled a hole in one of 
the sides and tapped it; 
then I cut the nut in 
two a little above cen- 
ter and also cut down 
; and filed the sides to 
1) Bd shape—FRANK GROSS. 


McQUAY-NORRIS MFG. CO. 
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You may worry about the — 


Li 


but here is one worry you can avoid 


With proper care you might have avoided the 
worry of that leaky pipe. That's true about 
chassis lubrication too, 

A haphazard job with ordinary grease 
means early repair bills, That’s why it is im- 
portant to remember one word: "MARFAK,” 
which means our 40-point Chassis Lubrication 
Service. We are trained in a special Texaco 
lubrication school. We work from a special 
Texaco “Lubrication Guide,” so we don’t 
miss a point on your car. We use Marfak 
lubricants, They last twice as long as ordi- 
nary grease. 

Look for the bright red sign, “Let us 
Marfak your car,” at Texaco and other 


good dealers’ stations and leave your chassis 
lubrication worries with an expert. 


TEXACO DEALERS INVITE YOU TO cune in the TEXACO 
STAR THEATRE —Starring Kenny Baker and Frances 
Langford—Every Wednesday Night—Columbia Network 
=9:00 E.D.T.. 8:00 E.S.T., 8:00 C.D.T., 7:00 C.S8.To, 


6:00 M.S.T., 5:00 P.S.T. 


TEXACO'S 40-POINT CHASSIS LUBRICATION SERVICE AT ALL TEXACO AND OTHER GOOD DEALERS 
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Send Coupon NO 


HARLEY-DAVIDSON MOTOR CO. 1 
Banu onyosaN Moro 
‘Send FREE copy of big 24-page “Enthusiast” mac 
ee a en a | 
pod 
Davidsons, Stamp is enclosed for mailing cost. I 


Name 


Lo. SSS 


Address 
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Insure Success 
in Your Workshop with Our 


BLUEPRINTS 


HEN you are making furniture, mod- 

els, boats, and other articles in your 
workshop, accurate, detailed blueprints sim- 
plify the work considerably. Ever since 
1922 we have provided readers with author- 
itative drawings for many projects at a 
nominal cost, and this service has grown to 
be the greatest of its kind. Some of our 
plans are listed below; a complete list will 
be sent free upon receipt of a self-addressed, 
stamped envelope. 


MODELS 

Barbary Pirate Galley or Felucea, 20° long, 
4415-R 

Barnegat Lighthoiise, 1014" high, “208A 


BLUENOSE, famous fishing schooner, 1714" hii, 
TO-N1-L1z-it 1.00 

Clipper Ship GREAT REPUBLIC, “3iii* "hil, 
Bi2-275-274-R 


upper Ship SEA WITCH, “Oi uli, Bi 

Concord Stagecoach DIAMOND TALLY-HO, H0ii* 
Tong, 115-116-117-R 

Confederate Ralder ALABAMA, iii" uli, a6: 
336-337-R. sn 

Euizabethan Galleon REVENGE, “21” “hull, "306" 
207-208-200 

Fishing Schooner Wi RE HERE of “Captains 
Courageous." 9," over all, 351-R. 

H. MS. BOUNTY. 814" hull, 254, 

Liner QUEEN MARY. 104" hull, 383 

ture Fleet of Nine Modern’ U. 8.” Fighting 

hips ‘full-size plang and Instructions. in 

Booklet form), 312-F 

NOURMAHAL. power yacht, 84" huli, 

Ocean Freighter, 14" bull, 271 

Revenue Marine Cutter’ JOH LAS 
‘schooner, 13%" hull, 374. 


FURNITURE 
yeith automatic Ught in top 


Bedside Cabinet, 
‘drawer; also Fireplace Screen and Trinket 
Box. 380A 25 

Bookease for Holding Copies’ of Popular Science 
Monthly, 35 

Double-Decker Bed, 277A. 

Early American Round-Top Stand. “i814: 

Fireside ‘Bench, Colonial, 187A-188A 

Floor Lamp, with tripod base, 243A. 

Four-Leat Card or Occasional Table, 388A. 
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: AI 
WYGOOD LIGH 


the most important tool in your 


TRY THESE TIPS 
to get more out of it 


2.1m a small home workshop you need 
at least two 150-watt G-E MAZDA 
lamps in RLM reflectors. Be sure to 
mount units over front edge of bench, 
not halfway from front to back} 
you'll sce pencil marks better. 


2. For better light, pur a 150-watt Sil- 
vered Bowl G-E Mazpa lamp in each 
reflector. The mirror-silvered reflector 
built into this bulb gives you gener- 
ous, diffused light for easier secing. 


3. Ina larger shop, you need more of 
these units, To have even lighting 
along the work bench, the distance 
between units should ‘not be more 
than one and one-half times the dis- 
tance from unit to bench, 


4. For flexibility, some workers like this 
“qolley” lighting system. Lighting 
units glide on a “live” but protected 
channel ... commercially available... 
to bring you light where you want it. 


S. Need “daylight”"? . . . for painting or 
other color discrimination? Look 
into fluorescent lighting with the 
new G-E Maza F “Daylight” 
lamps. It's cool, pleasing and abun- 
dant... in daylight quality. 


6. Horizontal boring and many another 
job in workshop or home becomes 
easier with a handy utility light like 
this...a G-E Mazpa Reflector 
lamp in clamp-on socket, that helps 
you put light wherever you need it. 


7. Avoid trouble, save steps and time: 
Use G-E Mazpa lamps (10c) to 
indicate “live” circuits -. . warning 
that your glue-pot is on. . . telling 
you, upstairs, thar basement and 
bench light are “on.” 


8. Be sure that the lamp bulbs you 
use for your home workshop and 
all over your house are G-E Mazba 
lamps ... the kind that are made to 
siay brighter longer. 


G-E MAZDA LAMPS 


GENERAL@)ELECTRIC 
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150-watt 
Sllvered Bow! 
45¢ 
150-wott OE 
Reflector lamp. 
B5¢ 
217 


KNOW YOUR TOOLS 


To keep p 
quire 
mentals 


ce with modern ind 
of fili funda- 
isn’t enough. Specialization is the 
«+ fast production and high 
mand special-purpose files for 
various metals and alloys. 

Can you choose or re 
file for a given job? Employers 

ou if you ean. And you'll be more 
able to yourself! 

Nicholson make 


ommend the right 
thank 


more than 3 


sizes and cuts of files. What 

may we help you solve? W 

Bulletins that will help you. Mill supply 
and hardware dealers carry many special 
and general purpose files in Nicholso 


Black Diamond quality brand. 


NICHOLSON FILE CO., PROVIDENCE, R. 1, U. S.A 
(Also Canadian Plant, Port Hope, Ont.) 


SALUMINUM "A" FILES— 9 LONG ANGLE LATHE 
ES — Fer" clean shearing, 


ites funder tight pressure. 


#, DIECAST FILES Fur ane 


Sri 
FILES #55 


FOR EVERY PURPOSE 


peta ic eco ct essen 


NICHOLSON FILE COMPANY 
19 Acorn Street, Providence, R. |. 


Send free book, “A File for Every Purpose: 


Plans for the Workshop 


(Continued from page 216) 


Hanging Wall Cabinet, 934" by 24” by 41%", 280A 

Magazine Rack, ladder-back style, 250A... 

Silverware Chest on Stand, 256A... 

Smoking Stand, modern, 238A. 

‘Tea Wagon, with removable tray’ and drop ieave 
20" by’ 30” ‘top. (turning), 13. 

Upholstered “Stool, 240A... 


BOATS 
Cabin Cruiser, 17° long, for, use 


Inboard drives, 356-357-298-25 
awa 


ts 1.00 
Canvas-Covered Duck Boat, ii! 


‘80 
Family Runabout, 13° 533" lon 

for outboards from 1 to 60 h.p.; can also 

rowed, 378-379-380-R. evsnse 21.50 
Fisherman's Outboard Boat, 63°" or ii" @* long, 

ein 119 or 140 b.tor motors from 3 to 16 

Dai ean also be rowed, JA-H45-R- 15 

Inboatt ‘Bout, 19" long, for motors trait "VE "tS 

"3 h.p.; can also be Towed, 381-385-I. 1 
Lapstreak Skiit, 13° 9° long, ‘weighs 225 ii., for 

1 to 16-h.p. outboard motors, 363-R. «80 
Midget Boat or Pram, 9" long. welgha 7 ib., for 


‘oars, sail, or outboard motor, 30-R..... 
‘Motorboat-Rowboat, 13" long, decked hull, for wie 
With outboard or inboard Grives, 147-R 
Bame, 1434" long, 148-R : 
Same, 16" long, 149-R. 
‘7° long, weighs” 60 to"%8 ‘ib 


Plywood Dinghy, 9! 


‘can be edo used with small oui 
epi hydropli te it: we 
- ay 
* 1.00 

a ai 
80 

Peas aaa 

‘weighs’ 60 We. ‘all-wood construction; ean 6 
Used with amall outboard motor, SO-DIRes 75 


MISCELLANEOUS, 


Aluminum-Trimmed Cheese Tray, Letter Opener, 
‘and How to Make Concrete House Numbers, 
S004. retinas x 


Glant Repulsion Coll, “Photographic Press, “and 
‘Hammered Aluminum Crumb Tray’ and 
Scraper, 376A 

Microscope Kit, portabis, 330. 

Photo Range Finder, Sailboat ‘iad 


‘Woodpecker Door Knocker, 369A 
Projector for Photos and Pictures, 250A. 


LEAFLETS AND BOOKLETS 


Hints on Cutting and Drilling Glass, 
Home Workshop Index for 1038. 
Home Workshop Index for 1939, 
How. to Build and Operate an ‘inexpensive "AF 
‘Welder and. Spot” Welder. 

How to Make Your Own Marionettes 
Inexpensive “Photo Equipment You” Ga sake 
Workbenches and ‘Tooi Cabinets Gieatiet). 


0 


Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follow 


I am inclosing. 
Name 
Street 


City and state 


(Please print your name and address very cleariy.) 
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MIDWEST 


[4stuee 


COMPLETE WITH TUBES 
AND SPEAKER READY 
TO INSTALL IN YOUR 

PRESENT CABINET 


— 

Sz 

~ Oz 
a oO 

YOU BE THE JUDGE 

Do like thousands have done put thiP 


new 1981 chas your present cabinet. 


ther chassis and cabinet models are full 

AND TELEVISION PROVISION oe es ocd in our new 1947 
‘OW, you can enjoy the mighty power  pactory.To-You, money-saving catalog 

of a 14-Tube® radio, at the amazingly from $ to 17 Tubes, and up to 5-Wave 


low, factory-to-you price of only$19.95. Band: tuding Radio-Phonogray 
You never heard such brilliant’ Combinations and Home Recorde 
performance and beautiful tone for so AMAZING 
little money! Now, tune in exciting FOREIGN RECEPTION 

broadcasts direct from distant overseas Tust in broncos crc from the cont 
ations. Our famous 30-day prove-it- Sfonsin remotes prt ofthe abe Hear; 
yourself plan, fully protects you and pistory in the making before it appears in 
Bij enables you to prove Midwest's yourlocal paper.and, before your local station 
super performance in the privacy of announces its own version of the news! 


your own home, without obligation. *Teersem fates lestede Baers 


cApINeS MIDWEST ZF 


BODE MANUFACTURERS OF QUALITY RADIOS SINCE 1920 


Midwest Radio Corporation 

incianall, Ohio, U.S.A. Name 
g 5 Dent 59-86 

Bend me your new FREE Address. 


Catalog. complete details of 
COMPLETE 


your liberal 30-day Trial offer Town. 
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SHORT CUTS FOR THE 


HOME CRAFTSMAN 


A Metal Surface 


hat 
+4 an easy way to produce t 
a ea called spotting oF 


the backs 
usually seen on the biet® 


Her 
attrac 


‘Then place the 
ess chucl 
aril et tem the charged HD it 
brought against a pallens | meal 
ce eri ine fil i 

surface 9m the metal. These Tings 
‘din orderly rows 

e desired effect. 
produce the desi ses 
plete Hine of 
red abrasives: 
og wheels. ani 


sone 
tes ‘coin of stamps, for 


and help youdo £8 
better work. 


Write Dept. $ 100 


THE CARBORUNDUM COMPANY 


aamlartachy the oreo Orpen) 
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Copper Keeps Tree Roots 
from Entering Drains 


‘0 STOF tree roots from entering vitreous 

(clay) sewer tile, mix 1 Ib. genuine copper 
bronzing powder to 100 Ib. of the dry mortar 
mix used in laying the pipes. As soon as the 
mortar cracks through settling or other in- 
jury, the embedded copper becomes exposed 
and quickly acquires a coating of basic cop- 
per acetate. Although this is insoluble, it is 
deadly poison to tree roots coming in contact 
with it and prevents further growth. 

Copper powder sprinkled over the s 
called “hot-dog” type of asphaltum packing _ 
has the same effect in stopping the entrance 
of tree roots into the joint. 

Where trouble with tree roots is antici- 
pated with sewers already laid without this 
type of protection, three parts flour and 
one part of copper may be mixed thoroughly 
with water to a thin, creamy consistency, 
then diluted to four or five times its volume 
with water and poured down the sewer. A 
small amount will adhere to the greasy sides 
of the tile and poison any tree roots growing 
into the pipe. The roots, when poisoned, will 
rot away.—W. EDWARDS BROWN. 


Powdered Rosin Helps Hold 
Turned Work in Chuck 


ROSIN crushed to a fine powder forms a 
good binder when necessary between turned 
work, such as wooden bowls, trays, or boxes, 
which have to be finished by the so-called 
“chucking” method, and the hollowed wood- 
en chuck. In this process, the chuck or face- 
plate form is a piece of scrap wood turned 
down on the lathe until it makes a tight fit 
with the already turned part of the work. 
The rosin is dusted on the form and on the 
turned part of the work, and the two are 
fitted together tightly. The unfinished part 
of the work is then ready to be turned with- 
out danger of slipping.—J. R. H. 


Old Phonograph Record Serves 
as a Sanding Disk 


I HAVE found an old phonograph record 
makes an excellent disk sander when used 
on acircular saw mandrel. The record should 
be fairly thick; cheap, thin records are use- 
less for the purpose. First cut the record the 
same diameter as the circular saw and en- 
large the small center hole to fit the saw 
mandrel. Cement a sheet of sandpaper to 
each side, and trim to shape. A sheet of No. 
O paper on one side and No. 1 on the other 
side is a good combination. Ordinary rubber 
cement gives satisfactory results for fasten- 
ing the paper—EMERSON W. BALL. 
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Secrets 
of Delta Quality 


7 NG 
pRE-LOAD!! " 
BALL BEARINGS” | 


for your Workshop 


@ The massive design, advanced engineering, 
thoroughly studied design and accurate con- 
struction of this machine make it the finest 10” 
band saw ever offered to the craftsman, Its 
capacity under the guide makes it the equal of 
many machines of larger throat capacity. It has 
an exceptionally rugged heavy frame; double- 
sealed ball bearings lubricated for life; heavy 
cast-iron 11” x 11” table, micrometer adjust- 
ments in upper and lower guides and many 
other features. Some of its specifications in- 
clude: Overall Dimensions: 3314” high; 1134” 
wide; 23” front to bac acity: 10” blade 
to upper arm; 6” under guide. Accu 
f rate, true-running balanced wheels, 
carried on sclf-scaled New Departure 

ball bearings—lubricated a 

for their entire life, Heavy 
ground main shaft. Micrometer-adjustment up- 
per guide. Each ‘adjustment independent of 
others, and each made with precision, Microm- 
eter lower guide, with adjustments brought 
out to front of table. Operator's hands never 
come near bla xclusive feature. Upper 
wheel tilting device and tension scale sim- 
ilar to that used on 14” band saw. Both 
wheels and blade thoroughly guarded; 
only portion of blade actually used for 
cutting is ever exposed. For full details, 
prices on this and other Delta tools, fill 

‘out the coupon, 


Send for Latest Catalog 


A complete guide book to power to 
pot only ist the complete line of De 


Delta ball bearings are pre-loaded 
to make Delia machines more ac- 
Curate in operation. Here's what 
this means to the prospective pur 
chaser of power touls: 
Tn the design and manufacture of 
ai bearings practically impose 
eto remove all of the "play or 
In other words, a 
‘it between the 
en in which they 
e obtained. ‘This play 
irnot visible to the naked eye. Tt 
ean only be measured by means of 
fecurate instruments. 

Yet, this extremely small varia- 
tion will keep the beating from run 
hing absolutely true, Ima driliprese 
{it will eause a fine drill to wobble 
from side to side, In a shaper it will 
make the Knives rise and fall, pro- 

mn cu. 

Derings a8 prac 
minates all of tis. 

holding the 

cols puts 

resaure on the 

the ball bear= 

ride against both of the races 
allot the time. 

Neither the inner 
race can abift out of place— the 
Always in the same position. ia 


imponaible for the 


near that it eae er, pe he complete neo 
suring or the shaft which revelves i nd metal working tool 
init to run out of true: Thus you shows you the important ointe to loo 

ae Ee none all power tools. It illustrates and explains the 


always have uniform accuracy in 
Delta’ machines 
‘ou want the best in power 
tons be sure that the bearings are 
“pre-loaded.” Have the salesman 
demonstrate it to you and prove to 
fou without a doubt that the ball 
bearings are pre-loaded. 
Pre-loading is another superior 
exclusive feature of Delta tools—a 
ture niot Visible to the naked eye 
—a feature too often, passed over 
Tightly, yet one which is of vital 
importance to you, 


ures of 
design and construction that make for 


advantages of the many hidden 


Fong, better service in 
power tools. (Also 
Send for Project Book 
No. 7 crowded with 


ing working d 
ings, photographs 
and full instru 
tions.) 


Gentlemen: Send me the latest Delta Catalog listing the 
Tine of Delta Lathes, Circular Saws Band Save 


600-634 EAST VIENNA AVENUE 3 
MILWAUKEE, WISCONSIN ral Rep en preper ge eres 
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oN 
MOBIL HANDY OIL 


Protect models with this non- 
gumming oil. Excellent for 
electrical appliances, sewing 
and washing machines, bicy- 
cles, toys, automobile gener- 
ators. Prevents rust. Wall 
bracket free with every can. 


FOR YOUR 
CAR ENGINE! 


MOBIL UPPERLUBE 


Reaches upper cylinders as. a 
vapor. Special impregnating in- 

gredient is adsorbed into metal 

surfaces where it is ready for instant lubrica- 
tion; helps reduce wear; keeps valves free. 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYOROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 
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Improved Way to Fasten 
Floor of Stock Truck 


WueN the floor of a 
stock truck becomes 
worn, the boltheads are 
left projecting as 
shown at A, which 
makes it difficult to 
clean the floor since 
the shovel continually 
catches on the projec- 
tions. A good way to avoid this difficulty is 
to lay the planks as at Bwith the bolts coun- 
tersunk considerably below the surface and 
then fill the holes with molten lead, This 
provides a floor that remains comparatively 
smooth because the lead, being quite soft, 
wears down with the wood.—W. J. W. 


Paint Thickened with Whiting 
for Coating Cracked Boards 


THE siding or weatherboards of an old 
house were cracking, and many knotty 
places had split radially like the cuts in a 
pie. After trying several different ways to 
make a presentable job of repainting the 
building at the lowest possible cost, I finally 
solved the problem by adding whiting to a 
good grade of house paint. The paint was 
mixed thick enough so that it would not run 
out of the cracks, but not too thick to adhere 
well to the rough surface.—MAURICE Gore. 


Furniture Casters Need Oiling 
to Prevent Corrosion 


Ir THEY are neglected for years, casters on 
beds and other heavy pieces of furniture 
may become so corroded and stiff that they 
will neither swivel nor roll, and the floor 
then becomes badly marked up. To avoid 
this, take out the casters occasionally and 
put a little heavy oil or petrolatum on the 
spindle or bearings and on the pinion of the 
roller.—H. W. MATTHAE 


Checking Cracks in Plate Glass 


WHEN a plate glass window becomes 
cracked, but not so badly that it has to be 
replaced, it is desirable to take some steps to 
prevent the crack from extending. One way 
to do this is to score an arc about %” in di- 
ameter with a glass cutter at a point 4” or 
4%” beyond the end of the crack, The mark 
is made in such a way as partly to inclose 
the end of the crack, but it must not touch 
it. When the crack later extends to the arc, 
it runs into it and is stopped. 
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BE SAFE ALL WINTER 
LONG WITH” PRESTONE” 
ANTI-FREEZE! 


Put “Prestone” anti-freeze into your 
car now... and forget about freeze-up, 
boil-away, foaming, replacing, rust and 
corrosion. One shot lasts all winter. 
You're safe—and you know it! 

That’s why “Prestone” brand anti- 
freeze has been used in more cars than 
any other brand of winter protection 
.».Why it is the choice of the U 
Navy and 25 other Federal Bur 

“Prestone” anti-freeze is ethylene 
glycol plus exclusive inhibitors and 
special processing that make it Ameri 
ca’s finest anti-freeze. GUARANTEED 1 
WRITING. See your dealer today. 


Z GALLON 
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FINE PRINTS AT LESS COST WITH 


HALOBROME 


THE 


IDEAL PROJECTION PAPER 


SPECIAL 
TRIAL KIT 


$100 


Post 
PAID 


+ SHEETS EACH OF 
“6 SURFACES, 8x10, DBL. WGT. 
MAKE THIS PRACTICAL DARKROOM TEST 
Be positive your enlarging paper is best for your needs. 
‘We're confident comparison will prove Halobrome’s photo- 
graphic excellence and cost-cutting processing advantages. 
That's why it’s good sense to try Halobrome even if your 
present paper seems satisfactory. 
THE HALOID CO., 400 Holoid St. Rochester, N.Y. 


Here is my $1.00. Please sead my Halobrome Projection 
Paper Kit, consisting of 4 sheets each of 6 favorite surfaces, 
8x10, double weight, vo: 
NAME 
ADDRESS. 

(oend cash, check or moacy-ordet) 


BDO YOUR OWN DEVELOPING 
go places 


ary 
oon HS 


darkroom’ 
Kit 


Got thot "something 


nPnol 


into your prints thot makes @ selon | 
Begin now to do your own 


developing. This 18-piece complete developing and printing outfit 
Provides ail the necessary ry 

‘ot $3.95, here's real money-saving you won't 2. 49 
want to miss ot © costes . 


BE SURE YOU SEND for catalog of lotest nationally adv 
comeras and equipment. it's FREE! 50 pages of valves fo save you 
‘money. A poitcard will do. Me 


pLAFAYETTE CAMERA 


gbert.9 K C100 Sixth Ave..New York N.Y. 


. 
Rush FREE Camera Catalog No. 81. 1 
Tenclose §. 

i ' 


. Rush my order. 


NAME. 


Bhooness. . . 
. 
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Camera Shoulder Strap 
Kept from Slipping 


‘Tue shoulder strap of an ever-ready cam- 
era case has a tendency to slip off. To give it 
a positive grip on your shoulder, cut a strip 
about 2” by 8” from a rubber stair pad or 
discarded inner tube. Make a pair of slits at 
each end and thread the strap through them. 
as illustrated —RAY KERSCHNER. 


A rubber shoulder piece is added to the strap 


Brass Wire Stiffens Tube 
for Print Washer 


Wuen prints are washed in an ordinary 
tray with the aid of a rubber hose, it is an 
improvement to insert a piece of brass or 
other nonrusting wire in the tubing so that 
it can be bent as shown below to fit around 
the bottom of the tray. Very small holes are 
cut at intervals in that part of the tubing 
which will rest in the tray, and the open end 
is doubled back on itself and bound with a 
piece of strong cord or brass wire. If the 
holes are small enough, the water will spray 
forcefully out of them and keep the prints 
agitated.—FRANK CAPORAEL. 


The tu 


9 is kept in shape within the tray by 
e of stiff brass or other nonrusting wire 
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Lens Partly Covered to Get 
Soft-Focus Pictures 


WHEN high- 
speed camera lenses 
are stopped down 


Disk OF 
BLACK 


PAPER 
considerably, the 
image becomes 
sharper because 

EDGES. the center of the 

CEMENTED lens is generally 

BETWEEN Voss freer from optical 

CRCROARD faults than are the 


NGS edges. By using 


this principle in 
reverse — blocking 
off the center of 
the lens, and using 
only the edges—beautiful soft-focus effects 
may be obtained. 

A device for achieving this can be made in 
a few minutes. Just cement a thin disk of 
black paper to the center of a clear, thin 
piece of transparent cellulose wrapping ma- 
terial. Clamp the edges between two strips 
of cardboard rolled into a sort of embroidery 
frame just large enough to fit the lens 
mount. The black disk should be held as 
close to the lens as possible, and must, of 
course, be smaller than the diaphragm open- 
ing used. By using disks of different sizes, 
various degrees of softness may be obtained. 
‘The increase in exposure necessary may be 
calculated by subtracting the area of the 
disk from the area of the camera aperture. 


Oars for Model Lifeboats 


AN ADDED touch of realism may be given 
to lifeboats and dories on ship models by 
lashing sets of oars across the thwarts. For 
very small models, the oars may be shaped 
from toothpicks. Lash them in place with 
cotton thread that has been dipped in 
strong tea to color it—P. H. 8. 


‘The spot is mounted on 
transparent tissue held 
between cardboard rings 
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BRING BACK 
SUMMER IN 


November? 


CanYou 


you coup win Fino movies! 


wx November blasts whistle around the 
chimney corner, you'd get a real thrill 
from movie scenes of your youngsters at play last 
summer. How fast they grow up! You can hardly 
believe your own eyes. And in a few years those 
scenes would be priceless. 
Can you think of any better hobby than this? 
You need not be expert to get good movies with 
a Filmo 8. Loading can be done in twenty seconds. 
Film drops into place without threading over 
sprockets. Press the button—what you see, you get, in 
black-and-white or full, natural color, even in slow 
motion. Newsreel-length 
scenes at snapshot cost! 
Precision-built by the 
makers of Hollywood's pro- 
fessional movie equipment, 
with four speeds, device for 
animating cartoons, and 
provision for adding acces- 
sories as your skill grows, 
Filmo 8 isa basic camera that 
will meet present and future 
needs. See it at your camera 
dealer's. He knows Filmos. 
Bell & Howell Company, 
Chicago; New York; Holly- 
wood; London. Est.'1907. 


ut le F 


* & FREE MOVIE BOOKLET * 
BELL & HOWELL Co! 
1837 Larchmont Ave., C1 


ste booker 


Send free, 16- 
Filmo 8 mm. 


Name. 
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State. 
PRECISION-MADE 
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FREE BOOKLET 
CAMERA 
OWNERS 


EXPLAINS 


the easy way 
to get perfect 
still or mov’ 
pictures 


Here's a little booklet, especially prepared for be- 
ginners or occasional photographers, that illustrates 
d describes the easy way to get perfectly exposed 
pictures every time you use your still or movie 
camera. It’s written in plain, understandable lan- 
guage, without confusing technicalities; and it's 
full of interesting, helpful illustrations. Be sure to 
send for your free copy... learn how easy it is to 
every black and white or color picture you take 
arply exposed with brilliant detail . .. how simple 
it is to avoid film losses and picture disappoint- 
ments due to incorrect exposure. Write today, to 
Weston Electrical Instrument Corporation, 622 
Frelinghuysen Avenue, Newark, New Jersey. 


WESTON 


EXPOSURE METERS 
INSURE PERFECT PICTURES WITH YOUR CAMERA 


Makes marvelous movies at everybody's price 


CINE-KODAK EIGHT 


See it at your dealer's 
FRE ERS. get acquainted, we 


will beautifully enlarge any snapshot, photo, Kodak 
picture, print or negative to 5 x 7 inches FREE— 
with this ad. Please give color of hair and eyes for 
prompt information on a natural, life-like color en- 
largement In a free frame. Your ofiginal returned 
with your free enlargement (10e for return mailing 
appreciated). Look over your pictures now and send 
your favorite snapshot or negative today 

offer Is limited. DEAN STUDIOS, Dept. 
St. Des Moines, Towa. 


Small Graduate Measures 
Liquid Chemicals 


A SMALL graduate for measuring very 
small amounts of photo solution concen- 
trates, strong acids, and the like can be 
made from an empty %-oz. glass M. Q. 
developer tube. A strip of waterproof ad- 


hesive tape is fastened to the side and 
marked off in five 1/10-oz. divisions. 


Very old negatives sometimes have large 
patches of yellow stain that cannot be re- 
moved by any sort of bleaching process. 
‘The best way out is to make a positive in 
the enlarger by using a G (yellow) filter 
on panchromatic film or plate. From this 
positive, which will be free from stain, make 
a new negative.—E. B, DENNISON. 


Spring Clothespin Keeps Prints 
from Clogging Drain 


‘WueN a drain of the type illustrated is 
used over the outlet of a darkroom sink for 
washing prints, an ordinary spring wooden 
clothespin, applied as shown to the overflow 
tube, will keep prints from floating over 
and clogging the drain.—SipNey R. BAYNE. 


The clothespin projects up from the sink outlet 
cond prevents prints from floating over the drain 
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| REE BOOKLET, shows 18 


photomicro- 
steps; teils how 0 £0 
about microscopy asahobby; 
describes Bausch & Lomb 
microscopes for the amateur, 
$14.50 up. Write for your 
copy 


» Bausch & Lomb 2zncsc"% 


PHOTO 


PS APE 
eT a SAVE REPAIR 


‘bosinews wt he 
enTs. 


necro | COSTS WITH P.W. 


&f/ SEND FOR MY NEW nw Plastic Wood has 1001 uses in the 
BARGAINGRAMS , . home and workshop. Handles 

2 like putty; hardens aes to per- 
manent wood. > 


In cans or tubes 


60 POWER TELESCOPE... -$219 at Paint, Hard- 


YAMIABLE EYEPIECE 20X_40x—e0x 


im one. 3 different magnifications. 
rerlehe inna sad power for 
brine datant obec, 


ware, 10¢ Stores. 


PHOTO ENLARGING 


/ OFFERS BIG STEADY INCOME! 


hoto enlarger. Taker 
photo enlarg Ber 


LD A MIDGET SAR OR 


HE TE creer, nea ben wots 


Pet from on ebocnie 
Chews this ad ant MALL TODAY FOR COMPLETE INFORMATION rect small monthly pegment | 


Nowa New 30,000 WATT 
WITTE DIESELECTRIC PLANT 


structlon. 
krowing dom 
Sficient as t 
Which have b 

There's a W 
every oe” 2800 to 20000 watts 
matic. All oxi 


Pay | for Themselves from Saving: 


eee tne race 
WITTE ENGINE WORKS 


Bhack-and-white—the sharpest possible contrase 
means a steel tape always easy to ead. No 
chance for error. The crack-proot white surface is 
honded to the steel—procects it {rom rust. Favorite 
‘Wyteface is easy to clean, hard to kink, durable. 
25, 50, 75 and 100 ft. lengths. Mail coupon today 
for free sample of the line and illustrated folder. 


vatiihice WY TEFACE | 


STEEL MEASURING TAPES 


KEUPFEL & ESSER CO....fst. 187 
LooK Depe iit, Habokes, Nod. 


FOR 
THIS. 
DISPLAY 
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Bombers or Battleships? 
(Continued from je 56) 


our Navy as engaging any enemy fleet far 
out on the high seas, where land-based 
planes play no part in the combat. It would 
be the carrier planes of the two ficets that 
would fight it out in the air, while the sur- 
face craft joined battle below. So far as 
carrier-based dive bombers or torpedo planes 
could shake off attackers, and damage op- 
posing warships, so much would that con- 
tribute—even if not decisively—to the ulti- 
mate outcome of the engagement. But it 
would be joint action by sea and air that 
counted, whether it was an air bomb or a 
shell that finished off a hostile vessel. 

So, from our own viewpoint, “air power” 
and "sea power” become merged into one. 
‘Taken separately, neither one completely as- 
sures our security. Reénforcing each other, 
they constitute a mighty defense team to 
safeguard America. 


Robot Bombardier Drops 
“Eggs” in Patterns 


Boos are dropped automatically at regu- 
lar intervals to fall on evenly spaced points 
on the ground, by a robot bombardier in- 
vented by Ralph L. Bell, of Raspeburg, Md. 
The machine automatically takes into ac- 
count the ground speed of the plane. 

Electrical impulses release the bombs 
from their racks after the pilot has pressed 
a button, or when a bomb sight is aligned 
with the target. Control is accomplished 
by a motor connected to dials which have 
previously been set to correspond to the 
speed of the plane and the intervals at 
which the bombs are to be dropped. 

Once the device has been started, it con- 
tinues to drop the bombs at regular inter- 
vals until the racks are empty, enabling 
the deadly “eggs” to be laid as closely or 
as far apart as is required by the nature 
of the target. 


Gauges Speed of Plane 


GREATER accuracy in antiaircraft fire 
is said to be obtained by the use of a 
new instrument which gauges the speed of 
an approaching plane. When the height of 
the craft above the ground has been de- 
termined by other means, the observer 
sights through the device and counts the 
seconds while the plane’s image passes 
between points on a horizontal line. The 
plane’s speed can then be determined by 
consulting a scale. 
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ANOTHER CASE OF CHRYSLER LEADERSHIP ! 


«+.@n amazing new development of Fluid Drive 
«»,announcement soon! 


FOR: AMERICAN MOTORISTS 


FROM: CUIVSTAMRS RNGUNTINS 


SYNCRO JIG SAWS 


‘The handiest tool ever designed f 


as 
spark plugs for mode! 
engines which give the 
dependable performance 
regular spark plugs. Sillment 
sealed. Sillimanite insulator. 
Alloy needlepoint electrodes 
for easy starting. One piece con- 
struction. 


CHAMPION 

SPARK PLUG CO. 
‘Atk for Catalog 8 40. 4 901 Upton Ave. 

Toledo * Ohio 


Complete and ready to run 


| U.S. 
DEFENSE 


U. S. Defense Forces have again 
selected “Prestone” anti-freeze 
to safeguard vital equipment— 
because it’s the safest, surest ant 
freeze ever made! 


SEE PAGES 212-223 


ONAN ELECTRIC PLANTS 


ALTERNATING AND DIRECT CURRENT 


D. W. ONAN & SONS 


1468 has 


Beach 


Fluorescent aes Fixtures and Parts 


WASHING MACHINES 


NEED 3-IN-ONE 


HEAVY BODY 3-IN.ONE Oil 
works wonders on Washing 
Machines and Electric Refrige 
erators. It instantly penetrates 

tightest bearings and mov- 
ing parts. Lubricates—guards 
against rust, Get it. at-Hard- 
‘ware, Drug,Grocery,10¢ Stores. 


HE. 


for 


AVY BO! 


3-IN-ONE Oil 
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More Guns for Our Army 


(Continued from page 61) 


at the rate of fifty-five or sixty miles an 
hour as long as it has a clear road. A long 
day's march for horse-drawn light artillery 
is thirty miles; truck-drawn light guns 
easily can do 175 miles a day. Horse-drawn 
artillery can keep up with foot-slogging 
doughboys and marching horse cavalry; 
truck-drawn guns can keep up with tanks 
and motorized infantry. 

Field artillery isn't of much use without 
the auxiliaries which make it possible for 
it to fire accurately. The men at the guns 
seldom see what they are shooting at; their 
fire is directed by officers in observation 
posts connected with the batteries by tele- 
phone or radio, and often is corrected by 
observers in airplanes or balloons. 

One of the most valuable artillery auxil- 
iaries is the observation battalion. It’s the 
most highbrow outfit in the Army. Its buck 
privates chat about asymptotes and its non- 
coms live on intimate terms with the bi- 
nomial theorem. Its job is to locate the 
enemy's heavy guns by taking cross bear- 
ings on their flashes, and by measuring 
with scientific accuracy the travel from one 
microphone to another of the sound wave 
initiated when a gun is fired. The best re- 
sults in sound ranging are obtained when 
fog or heavy rain blind visual observation. 

We have one sound-and-flash observation 
battalion in our Army. The Germans have 
one with each of their divisions! 

We also are short of airplanes especially 
designed for the spotting of artillery fire, 
and of the successful C-6 motorized obser- 
vation balloon which, equipped with a de- 
tachable undercarriage with an airplane 
engine and propeller, can move from one 
place to another at a speed of fifty miles an 
hour. 

But most vital is the Army's need for 
more guns with which to do its national- 
defense job. Official figures are not obtain- 
able, but it is doubtful that we have more 
than one eighth the number we should have. 
Deciding on just how many guns, and just 
what sort of guns, the Army needs is the 
Army's job. Making sure that the Army 
gets those guns is the job of every American 
citizen! 


New Garand Rifle Sight 


JOHN C. GARAND, inventor of the Garand 
semiautomatic rifle recently adopted for 
the U.S. Army, has patented a new and im- 
proved front sight for the weapon. The 
patent is assigned to the United States. 
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KANSAS CITY SPECIALTIES CO. 
Box 6022, Dept. $-18 Kanses City, Mo. 


FOR BETTER WORK & 
MORE FUN DOING IT— 
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id 10e for Valuable ATKINS 
"How to Do It” Book 
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EVERYTHING IN RADIO 
AT LOWEST PRICES/ 


Depend on ALLIED— 
World's Largest Exclusive 
Radio House! 
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NEW 15” 
JIG SAW 


ENGINEERED FOR 
SMOOTH BLADE ACTION 
‘What a saw! Handles everything from light ve- 
neers, plastics, and thin metals to boards 2” thick— 
has the newest engineering developments to assure 


from % or % HP. motor. It's 
the bargain of the season for you 
at $14.03. Get acquainted with 
all the new Power King wood- 
working tools for real quality at 
low cost. Ask your dealer and 
send for latest catalog. 


POWER KINGTOOLCORP. 


«25,000 “r.p.m. 
‘any socket, 
Make gifts, pris 
for the hore or 
‘ship, train, plat 


ines, those 
Sfrved glass Sock "ents, 
mirrors, trays, etc... from 
any metal, alloy, plastic, 

glass or wood. 

ORDER ON 10 DAYS’ MONEY-BACK TRIAL 
DeLuxe Model Handee (illustrated) with 6 
$18.50. 81 000 
1p. 


Complete inform: 
nd their wide app! 
‘and industry all over the world. 


CHICAGO WHEEL & MFG. CO. 
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Seventeen-Year Locusts 


wed from page 85) 


Insects with similar habits, and even with 
“W's” on their wings, are known to appear 
in the Ural Mountains of Eastern Europe. 
Another mistaken belief which has been 
given wide currency is the idea that adult 
cicadas never take nourishment. It has 
been demonstrated that, in at least some 
cases, they insert sharp little beaks into 
plant tissues and drink sap. However, the 
damage caused by these insects is negligible. 

Recently, scientists have begun a new 
line of cicada investigation, the study of 
their little-known activity below ground. 
At the University of Kansas, Dr. Ray- 
mond H. Beamer is now raising cicadas in 
tubs of dirt in which goldenrod roots sup- 
ply the needed sap. Out of such researches 
may come the discovery that even the so- 
called annual cicada, the familiar, noisy, 
green “dog-day harvest fly,” may take more 
than one year to develop and that all ci- 
cadas are really periodic, each having its 
own cycle of years needed for its develop- 
ment. 

In any case, the seventeen-year variety 
holds the record for the length of time re- 
quired to reach maturity. The successive 
appearances of these insects form a sort of 
slow-motion insect clock, recording time in 
seventeen-year intervals. Only twenty-six 
times has this clock completed a revolution 
since Christopher Columbus discovered 
America. Only eighteen generations of the 
cicadas have appeared since the Pilgrims 
landed at Plymouth; only ten since the 
American Revolution; and only four since 
the Civil War. Although each brood of the 
seventeen-year cicada, in northern states— 
and the thirteen-year cicada, in southern 
states—requires its full period to develop, 
there are different broods so that every 
year, somewhere in America, periodic ci- 
cadas are appearing. The present wide- 
spread brood, Number XIV, is celebrated as 
the one first seen by white settlers. 

As this is written, pale, antlike creatures 
are already hatching from the eggs laid in 
twigs by the female cicadas. They are 
dropping to the ground and disappearing 
from sight, beginning again the cycle which 
last commenced in 1923. Vast and sweeping 
changes—elections, wars, scientific advances 
—will occur during the years they will 
burrow through the darkness of the soil. 
Then, as though at a given signal, in the 
year 1957, they will tunnel upward to the 
surface. That emergence, seventeen sum- 
mers hence, will complete once more the 
strange cycle of their astonishing existence. 
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CHEMIST 


to set up and operate an inex- 
pensive home laboratory with 
odds and ends of material available in every 


iments and tests, entertaining, instructive, val- 
uable, pointing ‘the way to research and new 
discoveries. Many diagrams and illustrations. 


book which shows how 


practical, useful exper- 
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PERSONAL 


‘Are you the type of person 


who can smile while others 
boil? You can be—when you 

ie “Prestone” anti-freeze — 
the winter protection that 


will not boil away! 


SEE PAGES 212-223 


BE THRIFTY...use ROGERS GLUE 
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Write top rculag 
(Co., P.O. Box 246-E10, Warren, Ohio 


234 


Please mention Porctar Sctexce Moxrucy when writing to advertisers, 
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N OLD-TIMER in the art of babbitting 

bearings tells me there's nothing better 
than a mixture of heavy cylinder oil and flour 
asbestos to seal the ends. 

If a coarse thread is used on @ part of small 
diameter, is likely to weaken the core so it 
will not’ stand the strain of the cut. For this 
reason a multiple threading operation, rather 
than a coarse thread, is advisable when’ a more 
rapid advance is desired than that provided 
with a standard thread. 

There are many ways to reduce manufactw 
costs. For example, a milling-machine hand had 
seven minutes to waste for every piece being 
automatically machined, 30 a small drill press 
was installed nearby to keep him busy. It 
proved profitable to both employee and em- 
ployer. 

A new kind of paste makes prussian blue 
seem an antiquated product for testing scraped, 
ground, or lapped surfaces with master gauges. 

A manufacturer of a certain machine gun is 
reported to have said that 101 Ib. of raw ma- 
terials are required to produce 18 Ib. of finished 
parts. From a 1940 manufacturing point of 
view, something appears to be decidedly wrong. 

A tool-post grinder often proves useful 
connection with a shaper, but I recently 
covered that an electric drill doesn't take a 
back seat in this respect either. If you use your 
ingenuity, you can devise several means to brace 
it on the tool-post slide. 

The way oil is splattering around screw 
machines and turret lathes in some plants, one 
would think that cutting oil costs no more than 
water. That accounts for certain operators who 
would look better with rubber boots and am 
umbrella. Others doing the same work are able 
to wear a white apron. 

The more inserts of wear-resisting alloys you 
can use in connection with tools, mackiner’ 
steel parts, and castings, the cheaper yor 
produce, because you will be able to use lighter 
and cheaper metals. 
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improved 


WALKER-TURNER 
10" TILTING ARBOR SAW 


| Only in a Walker-Turner 10" Tilting Arbor Saw do you 


et all of the valuable features listed here. Get most for 
your money by selecting Walker-Turner Machine Tools 


1—Geared shock-proof motor for greater efficiency. 

iron and steel tilting assembly, preci- 

ined for accuracy 

3—Jam-proof “gun carriage” 
for raising and lowering 

4—Special steel saw spindle mounted on precision 
ball bearings. 

S—Heavy cast iron table strongly reinforced for rig 
idity and accurately ground to a plane surface, 
Size 25” by 32” with extension tables, 


G—Safety guard with anti- 549 s 
to °55 


kickback pawls. 
7—Steel ripping fence welded ang acces 
xtra)" Shipping weight 


into box section insures 
rigidity with lightness. 210 ths. without motor. 


WA URNER MACHINE TOOLS 


DRILL PRESSES + LATHES + GRINDERS + RADIAL MACHINES. 
SHAPERS + BAND SAWS + JOINTERS + BENCH SAWS 
2G SAWS + FLEXIBLE SHAFTS + SURFACERS 


Walker-Turner Co., Inc. 


: 5 


5 2100 Berckman Str 
Plainfield, N. J. 


Send me your new Walker-Turner Catalog, gj 
describing all of the Walker-Tumer Machines. 
Gas 5 
| OC ees | 
ee 
huuuuuuuunt 
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ated Bolt-Action Repeater—(3)_ | ‘guise fier 


Single Shot. Handsomely fin- ~ ‘ 
ished American walnut stock. BIG 7 FOOT GLID 
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SEND FOR 
FREE CATALOG 
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Waterproof Glue Mixed 


in Developer Cans 


A DOUBLE can of the type in which photo- 
graphic developers are sold is a handy small 
container for powdered waterproof (case- 

in) glue. The in- 
ner can may be 
used as a mixing 
pot for the glue, 
and the large can 
is of sufficient size 
to hold a surplus 
amount of the dry 
glue for use at 
some future time. 


The glue powder and water are mixed in th 
nor can. Surplus dry glue is kept in the large can 


Detecting Thin Internal Cuts 

It’s a trick from the old school, but you 
can detect audibly the removal of even 
0.0005” stock while threading internally, At- 
tach fine music wire to the external surface 
of the work, connect the other end to a 
small cylindrical cardboard box, and use it 
as an ear phone.—H. J.C. 


Toolmaker’s Clamp Acts 
as Small Lathe Dog 


AN ORDINARY toolmaker’s clamp can be 
made to serve as a lathe dog by fastening a 
bolt in the faceplate of the lathe to drive it, 
as illustrated.—C. W. W. 
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Kester Solder Company, 4251 Wrightwood Ave... Chicago, Il 


for MAKING 
—é* and MENDING 


J” METALWARE! 


Try this yourself: next time you start a.job that 
calls for working in metals, use Kester Metal 
Mender for all metallic joints. 

‘This famous home solder does the kind of work 
that adds to your skill as a craftsman...increases 
your pride in the products of your own design, 
And the things you make have permanence 
when you put them together with Kester! 

In the same way, Kester Metal Mender is ideal 
for making quick and easy repairs for all broken. 
or leaky metalware. The handy flux contaiiied in- 
side of the solder (like the lead in a pencil) insures 
perfect soldering results every time you put the 
heat to it. 


Insist on genuine Kester Metal Mender at 
hardware and other stores. Send for a generous 
free sample and “How -to-Use-It" Booklet. 
Mail the coupon now! 


KESTER 


METAL MENDER 


‘You Can Paste this Coupon on # Postar: 


Please send me free sample of Kester Metal Mender and “How-to- 


Use-It” Booklet 


+ Mail the Coupon Now 
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SKIP IT! 


Skip freeze-up worries. Put 


"Prestone” anti-freeze in your 
car now—one shot protects 
you all winter. You're safe— 


and you know it! 


SEE PAGES 212-223 
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POST PAID 
CODoroutside 


Chemical Catalog FREE 
40 Big Bargain Pages 


Of Laboratory Supplies, Apparatas, 
Chemeais,. Selentifie Books Tele 
Scopes, Microscopes, Biological Needs. 


Save Money! Buy direct. Send How. 
Frick. "Fun of argains & value ter 


NEW BENJAMIN AIR RIFLES _WITH HAND PUMP 
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ACCURATE SHOOTING 


WITH CHAMBERED | AIR 


BENJAMIN AIR RIFLE CO., 893 MARION ST., ST. LOUIS, MO. 


Wood 


workers: 


only 


‘Send only 
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Miniature Leaded Windows 
Made from Photo Film 


UNEXPOSED photographic film makes ex- 
cellent lights of leaded glass for a ship 
model or any type of small model. To rep- 
resent the window or lantern bars, lines are 
scratched right through the emulsion. Paint 
or gilt is applied over the entire scratched 
surface. Seen from the glossy side, the film 
gives an excellent imitation of grilled win- 
dows, ornamental lanterns, and the like, 


sTYwus 


The emulsion is scratched with a stylus and then 
coated with paint. The glossy side faces outward 


Gaskets Cut Up into Washers 


Sort washers of various sizes can be cut 
from old auto cylinder-head or oil-pan gas- 
kets. They will not mar highly polished sur- 
faces when the nuts are tightened, and they 
can also be used as light-duty lock washers 
because of the slight resiliency of the inner 
layer of material—Ww. C. W. 


Cellulose Tape Fastens 
Notebook Index 


SMALL pocket notebooks and other books 
may be indexed by placing the typewritten 
index letter, phrase, or number between a 
fold of transparent cellulose adhesive tape 
as shown below.—R. O. L. 
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Special Clamps Support 
Work for Machining 


‘TOOLMAKERS and machinists who do much 
miller, shaper, and planer work will find 
parallel clamps of the type illustrated are a 
great aid in supporting flat, square, or 
round work. The jaws have a combination 
V-groove and step, and the heels are tapped 
for jack screws for leveling. The screws 
themselves can be short, because blocking 
can be used under them whenever the job 
requires it—CHARLES H. WILLEY. 


Hack-Saw Blade Narrowed 
for Cutting Curves 


Using tin snips 
to cut off half 
of the back por- 
tion of the blade 


With the altered 


to saw out curves 


WiTH an ordinary hack-saw blade it is 
practically impossible to cut curves. This 
can be done, however, by cutting off about 
half of the back portion of a flexible-back 
blade with tin snips as shown. It is wise to 
test the blade at the back edge before at- 
tempting to cut, as some varieties may be 
too brittle. If the blade can be bent with 
pliers, it may be cut. A blade so altered can 
be used to cut fairly small curves, as shown 
above.—SENEDICT BRONSON. 
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~~ GIVES YOU Accuracy 
Strength and Power at Low Cost 


Now you cin handle any of those precision metal 
lathe jobs that used ro require expensive eq 


speeds, V-belt drive, precision-ground bed, 12” or 18" 
centers, $61.50 and $64.50 complete less motor, Send 
for big 1940 Atlas catalog. 

See Atlas, Hall of Inventions, N. Y. World's Pair 


ATLAS PRESS CO. 
1055 N. PITCHER ST. 
KALAMAZOO. 

MICHIGAN 


+ DRILL PRESSES 
METAL SHAPERS ~ VISES + 


ARBOR PRESSES 
CIRCULAR SAWS 


TRAFFO PLASTIC 


SPEEDY SPRAYER 


ONLY $9.25 FOR THIS 100 % 
OIL-LESS PAINT SPRAYER! 


New Marvel sprayer never nee ooth, better, for 


Complete 

owen 
without 
gate’ $9.2 
With Xe. 


‘Send for FREE illustrated booklet of 
PORTABLE, PRACTICAL, LOW COST 


SPEEDY PAINT SPRAYERS 


DEALERS: Send for catalog, price lst and discounts on 
Speedy electric and auto-power paint sprayers, 


BROWN CORPORATION 


5728 Armitage Ave., Chicago, Ill, U.S.A. 


SOUTH BEND 


16" x6’ South Bond Underneath Motor Driven Lathe 


For thirty-three years South Bend Lathes have been giving 
efficient, dependable service in the tool rooms and production 
shops of America’s leading industries. Throughout the world, 
their practical design and fine workmanship have made them 
the popular choice of men who know machinery. South Bend 
Lathes have ample power, extreme accuracy, and an un- 
usually wide range of spindle speeds. 


SIZES OF SOUTH BEND LATHES 


Bed Length 


Swing Size Between Centers 


‘9"—Workshop Lathes | 3’ to 4 
10°—Lathen 3 to 4th 
10°—1" Collet Lathes to ay . 
13"—Lathes te 7 
14 iy? Lath to 10° , 
12 


F SOUTH BEND LATHE WORKS 


| 851 E. Madison St, South Bend, Ind, U.S.A. 


Builders 1906 


Lathe Since 
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ON DISPLAY 
In all Principal Cities 


Seo @ South Bend Lathe before you 
buy. Write today for free catalog and 
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Cellophane tape 
around lid seals 
flavor in, brings 
you tobacco 100% 
factory-fresh! 
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